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POLLUTION  OF  PUBLIC  SUPPLIES. 

The  Registrar-GeneraPs  returns  show  that  the  death- 
rate  from  enteric  fever^  which,  was  '322  in  1871—80,  had 
fallen  to  '200  in  1881-90. 

Our  satisfaction  at  this  decline  is  seriously  qualified  by 
the  fact  that  the  tendency  of  towns  to  suffer  from 
epidemics  of  the  disease  seems  to  be  as  great  if  not 
greater  than  ever.  At  present  there  are  three  towns 
(Maidstone_,  King^s  Lynn,  and  Ligoniel,  a  suburb  of 
Belfast)  in  which  enteric  exists  in  epidemic  form  as 
a  result  of  the  pollution  of  a  public  water-supply. 
Maidstone  has  had  an  amount  of  enteric  fever  in  the  last 
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three  montlis  which,  under  ordinary  circumstances,  should 
have  been  spread  over  twenty-five  or  thirty  years,  and  it 
is  evident  that  this  is  a  calamity  of  a  kind  which  is  not 
compensated  by  a  decline  in  the  endemic  death-rate.  I 
have  collected  for  the  purpose  of  this  discussion  short 
records  of  forty-six  instances  in  which  pollution  of  public 
water-supplies  has  taken  place,  resulting  in  outbreaks 
of  enteric  fever  more  or  less  severe.  In  thirty  of 
these  outbreaks  the  numbers  of  persons  who  suffered  is 
given,  and  I  find  they  amount  to  16,576.  I  am,  there- 
fore, well  within  the  mark  when  I  say  that  for  the  last 
thirty  years  considerably  more  than  500  persons  per 
annum  have  suffered  from  enteric  fever  as  a  result  of  the 
pollution  of  public  water-supplies. 

I  am  mainly  indebted  for  my  information  to  the 
reports  made  to  the  chief  medical  officer  by  the  in- 
spectors of  the  Local  Government  Board.  These  reports 
are  among  the  chef  dfueuvres  of  English  medical  litera- 
ture, and  one  hopes  that  they  may  be  at  some  time 
re-edited  and  made  more  available,  than  at  present  is  the 
case,  to  the  great  bulk  of  the  profession.  For  six  of  the 
cases  which  I  have  tabulated  I  am  indebted  to  the 
^  Tabular  Analysis  of  Water-borne  Typhoid,^  lately  pub- 
lished by  Mr.  Ernest  Hart. 

The  contagion  of  enteric  fever  is  contained  in  the 
excreta  of  the  patient  (certainly  in  the  faeces,  probably 
in  the  urine),  and  it  is  conveyed  to  the  healthy  person  in 
his  drink  or  in  his  food,  and  probably  in  the  air  he 
breathes.  When  enteric  fever  has  occurred  in  epidemic 
form,  the  poison  has  usually  been  conveyed  by  water, 
often  directly,  and  only  less  often  indirectly,  through  milk 
or  other  beverages.  In  order  to  keep  my  remarks  within 
bounds  I  shall  not  further  allude  to  milk  epidemics. 

The  following  is  a  brief  tabular  statement  of  the  Con- 
tamination of  Public  Water-supplies,  1867-97  : 
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Of  these  46  instances  of  pollution  of  a  public  water- 
supply  it  will  be  noted  tliat  in  3  cases  the  water  was 
polluted  both  at  its  source  and  in  its  course_,  and  in  3 
cases  in  its  course  and  at  the  periphery.  In  18  cases  it 
was  polluted  at  its  source  alone  ;  in  13  cases  it  was  pol- 
luted in  its  course  alone ;  in  5  cases  it  was  polluted  at  its 
periphery  alone ;  in  4  cases  the  fact  is  not  stated. 

Pollution  at  the  Source. 

Of  the  21  instances  in  which  pollution  occurred  at  the 
source  it  was  shown  that  of  such  polluted  sources  11  were 
wells^  7  were  streams  and  rivers^  and  3  were  upland 
sources. 

These  streams  and  rivers  had  been  polluted  by  the 
water-carried  excrement  flowing  into  them  through  the 
drains  and  sewers  of  places  higher  up_,  and  in  some  few 
instances  by  the  falling  in  of  excremental  matters  from 
the  banks  or  from  boats  and  barges.  Every  river  and 
stream  in  the  country  is  more  or  less  polluted  in  one  or 
other  of  these  fashions.  This  fact  is  too  familiar  to 
need  further  comment. 

The  mode  of  pollution  of  the  wells  is  of  more  im- 
portance. 

Three  of  these  polluted  wells  are  of  a  common  type,  e.  g. 
at  Newlyn,  Faldingworth,  and  Kaunds,  where  the  wells 
were  polluted  quite  in  the  ordinary  domestic  way  by  the 
leakage  into  them,  from  neighbouring  drains,  of  foul  liquid, 
either  from  closets  or  washbouses  where  linen  fouled  by 
enteric  had  been  washed.  In  the  cases  of  Gruildford, 
Caterham,  Beverley,  Hitchin^  Margate,  Worthing,  and 
Newport  we  have  instances  of  the  fouling  of  deep  wells 
in  the  chalk.  A  deep  chalk  well  is  generally  considered 
a  safe  source  for  water,  and  some  appear  to  think  that 
safety  is  proportionate  to  depth.  It  seems  necessary  to 
say  that  depth  is  no  protection  against  the  effects  of 
leakage  at  any  point,  for  leakings  must  fall  to  the  bottom. 
It  is  necessary  also  to  say  that  the  difficulties  of  inspection 
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are  very  largely  proportionate  to  the  depth.  Again,  as 
leakage  may  occur  at  any  point  in  the  walls,  the  area  of 
the  walls  is  in  some  sense  a  measure  of  the  vulnerability 
of  the  well.  The  chemist  and  bacteriologist  may  report 
with  regard  to  a  particular  sample  taken  at  a  particular 
time  that  the  water  is  of  excellent  dietetic  quality,  well 
suited  for  the  supply  of  a  town,^^  but  the  merest  tyro  in 
well-sinking  might  point  out  the  dangerous  position  and 
formation  of  the  well. 

With  regard  to  these  eight  wells  the  following  par- 
ticulars may  be  given. 

1.  At  Guildford  the  pollution  of  a  new  chalk  well  was 
caused  by  the  leakage  into  it  of  quantities  of  sewage  from 
an  old  ill-constructed  sewer. 

2.  At  Caterham  an  adit  over  400  feet  below  the 
surface  was  definitely  fouled  by  a  workman  suffering 
from  enteric,  who  deposited  his  evacuations  in  the  tunnel. 
The  investigation  of  this  classic  case  was  carried  out  with 
remarkable  acumen  by  Sir  Richard  Thorne.  The  following 
are  the  facts  : 

1879.  Red  Hill  and  Caterham  (Dr.  Thorne  Thorne). — 
352  cases  caused  by  a  labourer  who  was  working  in  the 
adit  of  the  water  company,  and  who  was  suffering  from 
enteric  at  the  time,  actually  depositing  his  evacuations  in 
the  tunnel.  The  evidence  shows  that  he  began  to  be  ill 
on  January  5th,  and  that  he  continued  to  work  in  the 
adit  until  the  evening  of  January  20th,  when  he  was  too 
ill  to  continue.  The  adit  was  therefore  possibly  fouled 
with  enteric  evacuations  for  sixteen  days,  and  possibly  in 
increasing  amounts.  The  epidemic  began  on  January  19th, 
and  reaching  its  climax  on  February  1st  came  to  an  end 
about  a  month  later. 

Although  I  think  that  Sir  Richard  Thorne  clearly  de- 
monstrated the  true  source  of  the  enteric  contamination,  it 
was  nevertheless  shown  that  the  Caterham  wells  (three  in 
number,  sunk  for  some  400  or  oOO  feet  through  clayey 
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gravel  and  chalky  and  with  borings  going  to  a  greater 
depth)  were  seriously  liable  to  contamination  through 
fissures.  Thus  on  one  occasion  waste  water  was 
pumped  into  a  hollow  spot  about  170  feet  to  the  east  of 
the  wells ;  here  it  disappeared,  but  it  was  soon  ascer- 
tained to  be  returning  into  the  wells  at  a  depth  of  420 
feet/^  The  formation  in  which  the  wells  were  sunk  was, 
indeed,  dangerously  fissured  in  all  directions,  and  there 
were  cesspools  at  various  spots  round  the  works. 

8.  At  Beverley  the  well  (333  feet  deep)  was  alongside 
a  sewage  farm  belonging  to  the  East  Riding  Asylum,  and 
from  an  irrigated  field  sewage  is  supposed  to  have 
trickled  down  the  well  shaft.  Here  we  have  an  instance 
of  sanitary  works  carried  out  for  the  benefit  of  one 
community  causing  serious  trouble  to  their  neighbours  ; 
and  other  instances  of  this  have  occurred. 

4.  At  Hitchin  we  are  told  that  defects  in  the  water- 
works permitted  occasional  back-flow  of  sewage-polluted 
river  water  into  the  pumping  well. 

5.  At  Margate  the  well  was  exposed  to  contamination 
by  soakage  from  sea  water  and  from  cesspools. 

6.  At  Worthing  we  have  a  leakage  of  a  sewer  into  a 
heading  run  from  the  bottom  of  a  deep  chalk  well. 

7.  At  Newport  (Isle  of  Wight)  the  chalk  wells  were 
fouled  by  an  adjacent  pond,  and  probably  by  more 
distant  leaking  cesspools,  of  which  there  were  many. 
This  water  contained  the  Bacillus  coli,  and  I  trust  we  may 
learn  in  this  discussion  what  is  the  true  value  of  that 
fact. 

The  eighth  case  of  the  fouling  of  a  deep  well  occurred 
at  Herrington,  near  Houghton-le- Spring,  and  the  following 
are  the  facts : 

1889.  Houghton-le- Spring  (Dr.  David  Page). — 258  cases 
occurring  in  a  population  of  4400  situated  within  the 
area  of  the  Herrington  water-supply. 

The  supply  was  from  a  well  330  feet  deep,  through 
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''^clay  with  sand  partings  in  seams  (72  feet)  ;  limestone 
marl  (15  feet)  ;  and  for  the  rest  through  sandstone  and 
shale.  The  sides  were  lined  with  bricks  set  in  mortar, 
and  it  was  believed  to  be  impervious. 

On  examination  the  sides  of  the  well  were  defective, 
and  a  feeder  was  found  discharging  into  the  well  45 
feet  below  the  surface. 

Microscopic  examination  of  this  water  afforded  evidence 
of  contamination  with  household  refuse,  and  the  source  of 
contamination  proved  to  be  a  farmhouse  containing  a 
water-closet,  situated  three  quarters  of  a  mile  off  and 
draining  into  the  well  through  a  fissure  in  the  magnesian 
limestone  caused  by  the  subsidence  of  a  colliery  beneath. 

On  examination  the  pipes  of  the  Herrington  service 
were  found  excellently  jointed,  but  the  sewer  pipes  were 
leaking. 

This  case  is  one  of  very  great  importance.  The  water 
company  here  was  free  from  blame  ;  the  pollution  was 
due  to  what  may  be  called  a  pure  accident. 

It  is  well  to  call  attention  to  this  case,  because  the 
deep  tunnelling  which  is  going  on,  and  which  is  being 
proposed  in  London,  may  not  be  without  its  effects  upon 
the  network  of  pipes  above. 

These  facts  lead  one  to  make  a  few  remarks  as  to 
sources  of  water.  Enteric  fever  being  essentially  a 
human  disease,  the  chances  of  getting  water  impregnated 
with  enteric  at  its  source  must  bear  direct  ratio  to  the 
density  of  population  round  that  source.  On  that  account 
there  is  just  now  a  rush  for  gathering  grounds  which  are 
uninhabited.  Some  of  these  moorland  waters  are  not 
without  their  disadvantages,  and  we  know  very  little  as 
to  the  comparative  receptivity  for  poison  in  hard  or  soft 
waters  in  the  presence  of  enteric  excreta.  In  the  above 
list  there  are  three  instances  (Swansea  [2]  and  Paisley) 
of  contamination  of  upland  waters. 

I  find  in  Glasgow,  which  enjoys  an  unlimited  supply 
of  the  purest  water  in  the  world,  that  in  the  ten  years 
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1881—90  the  enteric  fever  death-rate  was  '25  per  1000 
living.  The  enteric  death-rate  for  1881-90  for  England 
and  Wales  was  '20,  and  for  London  '19.  The  figures 
seem  to  show  that  Glasgow,  in  spite  of  its  pure  water, 
enjoys  no  immunity  from  enteric  fever. 

With  regard  to  the  relative  advantages  of  wells  and 
springs  (captured  and  enclosed)  as  against  rivers,  there 
are  certain  obvious  facts  which  must  not  be  forgotten. 
If  a  well  or  spring  be  fouled,  the  whole  of  the  fouling  is 
mixed  with  the  water  and  supplied  to  the  houses.  There 
is,  so  to  say,  no  escape  for  accidental  pollution  except  into 
the  water-pipes.  Given  the  fact  of  fouling,  wells  and 
springs  are  likely  to  deliver  a  dangerous  dose.  A  well, 
in  this  respect,  is  analogous  to  the  dead  end  of  a 
water  main,  which  is  always  a  dangerous  spot  in  case  of 
fouling.  If  a  river  be  fouled,  more  or  less  floats  away  or 
passes  by  the  intake.  I  need  hardly  allude  to  the  obvious 
fact  that  the  water  in  a  river  is  exposed  to  fresh  air  and 
sunlight,  while  the  water  in  a  well  enjoys  no  such 
advantage. 

Pollution  in  the  Course. 

There  w^ere  18  cases  in  which  a  public  water-supply 
was  polluted  in  its  course,  that  is,  in  its  transit  between 
the  source  and  the  houses,  viz.  at  Guildford,  Tideswell, 
Dewsbury,  Haverfordwest,  Yentnor,  Blackburn,  Bangor, 
Sheerness,  Kidderminster,  Mountain  Ash,  Lewes,  Hull, 
Over  Darwen,  Perth,  Fareham,  Buckingham,  Atherstone, 
and  Worthing.  Of  these  18  cases,  1  (Bangor)  was  caused 
by  fouling  of  the  filter-beds,  and  2  (Haverfordwest  and 
Ventnor)  were  due  to  fouling  of  the  reservoirs.  The 
other  15  were  practically  due  to  the  same  cause,  viz.  the 
ill-suction  of  foul  air  or  liquids  hy  leahing  water-pipes 
during  intermissions  in  the  supply.  It  is  not  necessary 
to  go  into  details  of  these  cases,  but  it  may  be  stated 
that  at  Guildford  a  sewer  was  actually  traversed  by  a 
water-pipe,  and  at  Sheerness     water  mains  were  often 
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laid  in  the  same  trench  as  tributary  sewers/^  At  Perth 
river  water  from  near  the  sewer  outflow  got  into  the 
water  main  which  runs  under  the  Tay. 

We  must  remember  that  sewer-pipes  and  water-pipes, 
however  well  laid  and  made^  are  like  ourselves  mortal,  and 
liable  to  accidents  and  the  inevitable  results  of  age.  They 
are  perfectly  sure  to  leak  sooner  or  later  from  some  cause 
or  another.  If  they  leak  we  must  reckon  upon  an  inter- 
change of  their  contents.  These  pipes  are  always  placed 
in  proximity  to  each  other  and  out  of  sight,  so  that  if  the 
sewers  leak  into  the  water-pipes  our  first  indication  of  it 
is  an  outbreak  of  disease. 

I  have  a  cottage  in  the  Thames  valley  where  the  Local 
Council,  by  the  help  of  some  £130,000  borrowed  with  the 
consent  and  implied  approval  of  the  Local  Government 
Board,  is  and  has  been  busy  by  dint  of  sewering  and  paving 
all  the  country  roads,  in  making  the  way  smooth  for  the 
speculative  builder  and  site  owner,  who  fill  their  pockets 
by  building  houses  with  the  minimum  curtilage  allowed  by 
the  Local  Government  Board.  The  houses  are  springing 
up  at  a  rate  of  twenty-five  or  thirty  to  the  acre,  and  at  a 
rent  of  about  eight  shillings  a  week.  I  see  the  water- 
pipes  and  sewer-pipes  being  laid  for  this  mushroom  crop 
of  brick  and  stucco,  and  in  the  mornings  I  hear  the 
traction  engine  and  steam  roller  rumbling  about  only  a 
few  feet  above  these  pipes,  as  though  their  only  thought 
was  to  make  quite  sure  of  cracking  them. 

I  may  recall  the  fact  that  a  few  years  ago  in  London 
the  local  authorities,  by  removing  every  particle  of  snow 
and  throwing  down  salt,  succeeded  in  surrounding  our 
water-pipes  with  a  freezing  mixture,  with  the  result  that 
no  small  proportion  of  them  burst ;  and  I  may  also  recall 
the  fact  that  a  deep  tunnel  caused  a  dangerous  subsi- 
dence of  the  earth  above  it  only  a  few  weeks  ago  in  the 
City.  The  only  way  of  minimising  the  very  obvious 
danger  of  thus  laying  water-pipes  and  sewer-pipes  would 
be  to  insist  that  where  they  go  together  they  shall  do  so 
only  in  subways,  where  they  are  open  at  all  times  to  ready 
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inspection.  An  alternative  would  be  to  insist  on  main- 
taining narrow  roadways  between  the  backs  of  new  houses, 
and  to  keep  the  sewers  at  the  back  and  the  water-pipes 
in  the  front.  Whatever  plan  be  adopted^  it  is  evident 
that  these  two  sets  of  pipes — afferent  and  efferent — must 
come  into  close  proximity  somewhere.  Nevertheless  what 
I  have  suggested  would  lessen  this  danger. 

Pollution  at  the  Periphery. 

Next  I  have  to  say  a  few  words  on  the  very  important 
subject  of  the  pollution  of  water  at  the  'periphery,  i.  e. 
through  the  taps. 

This  mode  of  pollution  has  been,  I  think,  most  con- 
clusively established. 

One  of  the  first  persons  to  call  attention  to  this  danger 
was  Dr.  Blaxall,  in  a  report  on  an  outbreak  of  enteric 
fever  at  Sherborne.  This  was  followed  in  a  few  months 
by  the  late  Sir  George  Buchanan's  report  on  Caius 
College,  which  must  remain  for  all  time  one  of  the  classics 
in  the  literature  of  preventive  medicine.  Mr.  Spear  in 
his  report  on  Mountain  Ash,  Grlamorgan,  deals  with  the 
same  point.  I  will  quote  from  these  three  reports,  but  I 
think  we  shall  derive  most  instruction  by  reversing  the 
order  and  taking  Mr.  Spear's  first. 

1888.  Mountain  Ash  (Mr.  John  Spear). — The  518  cases 
of  this  epidemic  were  chiefly  due  to  the  in-suction  of  foul 
air  (and  liquids  and  solids  ?)  into  water-pipes  during  inter- 
missions of  supply.   Leakages  in  the  pipes  were  numerous. 

There  was  some  evidence  to  show  that  streets  supplied 
with  water-pipes  having  "  dead  ends ''  suffered  somewhat 
more  than  others.  Concerning  one  of  these  terminal 
"  dead  end  ''  branches  Mr.  Spear  says,  It  would  take  its 
full  share  of  the  first  rush  of  water  (after  an  intermission), 
and  all  impurities  would  have  to  be  withdrawn  through 
the  house  taps.'' 
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In  anotlier  place  he  says,  Griven  a  fever  poison  present 
in  a  water  system_,  it  is  quite  possible  that  in  the  dead 
ends  of  pipes  or  at  other  places  where  stagnation  occurs, 
or  at  any  given  point  where  escape  may  take  place  into 
the  soil,  further  development  of  the  poison  leading  to 
new  or  more  intense  infection  of  the  water  may  occur. ''^ 

Allusion  is  made  to  a  dead-end  pipe,  fifty-three  yards 
long,  gradually  ascending  from  a  larger  main  to  supply  a 
school,  including  two  closets  which  were  supplied  by  pipes 
direct  from  the  main.  When  the  water  was  turned  off 
at  the  main,  and  the  tap  of  one  of  these  closets  opened 
for  a  moment,  suction  of  air  up  the  pipe  was  immediately 
heard/^  Mr.  Spear  further  adds  in  a  foot-note,  suction 
into  this  main  was  very  strong  during  intermission  of 
service.  At  such  times  the  house  taps  greedily  suclied 
water  placed  at  their  open  mouths.^''  It  wants  only  a 
moment's  consideration  to  see  that  ascending  dead 
ends,^'  whether  in  houses  or  in  streets,  are  converted 
into  powerful  aspirators  directly  pressure  within  them 
fails. 

In  the  school  above  mentioned  there  were  two  cases  of 
enteric,  and  it  is  possible  that  specifically  infected  matter 
had  been  aspirated  into  the  mains. 

In  another  part  of  his  report  Mr.  Spear  has  this  im- 
portant paragraph: — ^^Intermission  of  water-current, 
however,  is  not  by  any  means  essential  to  the  intro- 
duction of  foreign  matters  into  water-pipes.  Under 
various  physical  conditions  very  powerful  in-suction  of 
external  matters  into  a  full-flowing  water-pipe  can  take 
place.  .  .  .  But  the  fact  of  this  lateral  in-suction  into 
water-pipes  ^  running  full '  is  not  universally  known  as  it 
ought  to  be  to  many  of  the  engineers  who  undertake  the 
responsible  business  of  laying  water  mains  and  other 
water-pipes.^^ 

1873.  Gains  College  (Dr.  Buchanan). — 15  cases,  of 
which  12  occurred  in  Tree  Court,^'  which  had  been 
built  only  a  few   years   and   contained   all   the  latest 
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sanitary  improvements/^  Out  of  63  residents  in  Tree 
Courts  12  (or  19  per  cent.)  were  stricken  with  fever  in 
the  month  of  November.  Tree  Court  had  a  water-supply 
through  a  branch  from  the  main  in  the  street,  which,  to 
use  a  pathological  expression,  was  an  end  artery/^  and 
although  it  supplied  a  branch  to  each  of  the  nine  stair- 
cases of  Tree  Court,  formed  no  anastomoses  with  any 
other  water-pipes  in  the  college.  This  water  got  fouled 
by  one  of  two  private  closets  in  Tree  Court.  The  manner 
of  the  fouling  was  in  this  way.  The  closet  which  was  on 
the  first  floor  of  staircase  P  was  provided  with  a  '^'^safe,'^ 
i.  e.  a  big  metal  tray  surrounding  the  base  of  the  closet 
to  catch   accidental   splashings   and    drippings.  This 

safe  drained  into  the  soil-pipe  just  beyond  the  closet- 
trap,  through  a  small  pipe  with  a  trap  of  its  own.  The 
subsidiary  trap  was  fed  by  what  is  technically  known  as 
a  weepiug'-pipe,  a  branch  of  the  pipe  supplying  the 
closet.  This  closet  supply  was  direct  from  the  Tree 
Court  main  without  the  intervention  of  any  cistern. 

The  water-supply  to  Caius  College  is  continuous,^^ 
but  it  is  liable  to  intermissions,  and  such  intermissions 
are  known  to  have  occurred  on  October  25th  and  Novem- 
ber 1st,  and  probably  at  other  times. 

When,  with  the  water  turned  off,  the  closet  on  staircase 
P  was  used,  the  trap  of  the  safe  would  be  emptied  and 
the  trap  of  the  closet  be  left  filled  more  or  less  with 
f83ces.  The  weeping-pipe  was  therefore  open  to  the 
sewer  air  coming  up  the  soil-pipe  and  to  the  filth  in 
the  closet  trap.  With  the  pipes  of  Tree  Court  empty  of 
water  they  would  be  liable  to  be  filled  with  sewer  air. 
It  was  further  proved  that  the  end  of  the  weepiug-pipe 
was  covered  with  filth,  and  it  is  probable  that  the  water 
system  of  Tree  Court  was  definitely  inoculated  with 
Bacillus  typhosus  in  addition  to  being  impregnated  with 
sewer  air. 

1873.  Bherhorne  (Dr.  Blaxall) .— 243  cases.  Board 
of  Health water  derived  from  two  deep  wells.  Water- 
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closets  supplied  direct  from  the  mains.  Between  De- 
cember, 1872,  and  May,  1873,  there  were  243  cases. 

During  December,  1872,  and  January,  1873,  the  water 
was  frequently  shut  off  from  the  town  at  a  point  near  to 
the  reservoir,  and  the  same  thing  was  done  every  night 
in  February.  It  is  known  that  when  the  water  was  thus 
shut  off  there  were  certain  delivery  pipes  up  which  there 
was  a  rush  of  air  immediately  the  tap  was  unscrewed. 
'Now  many  of  the  openings  of  the  pipes,  as  before  de- 
scribed, are  situated  in  the  pans  of  the  water-closets. 
At  night,  after  the  closet  had  been  used,  the  tap  would 
be  turned  on  for  the  admission  of  water ;  none  flowing, 
the  tap  in  many  instances  would  not  be  turned  off  again, 
and  thus  a  direct  passage  into  the  water  mains  would  be 
left  open.  .  .  .  Thus  the  system  of  pipes  for  the  water- 
supply  became  the  means  of  ventilating  the  closet  pans ; 
if  a  trap  happened  to  be  broken  or  out  of  order  it  became 
a  means  of  ventilating  the  sewers,  and  if  a  pan  happened 
to  be  full  of  excrement  that  excrement  would  be  sucked 
into  the  water-pipe. 

This  mode  of  water  pollution  is  well  understood,  and 
we  know  the  importance  of  maintaining  constant  pressure 
in  our  water  service.  It  seems  clear  that  many  of  the 
critics  of  Maidstone  have  not  been  aware  of  the  frightful 
danger  of  lessening  water  pressure  at  a  time  when  the 
sewer-pipes  must  have  been  highly  charged  with  enteric 
poison. 

How  far  is  the  maintenance  of  constant  pressure 
attainable  ?  It  is  evident  that  there  must  arise  occa- 
sions when  the  water-pipes  must  be  empty.  To  maintain 
constant  pressure  is  a  counsel  of  perfection  which  is 
unattainable. 

The  dangers  of  peripheral  pollution,  by  the  in-suction 
or  diffusion  of  foul  gas  or  liquid,  is  so  well  recognised 
that  all  w.c.'s  are  now  supplied  through  independent 
cisterns. 

The  recent  unfortunate  outbreak  at  University  College 
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Hospital  may  be  mentioned  in  this  connection.  Tlie 
facts  were  briefly  these  : — Twenty-one  nurses  and  nurses^ 
servants  were  in  tlie  first  week  of  October  attacked  with, 
enteric.  In  consequence  of  the  rebuilding  of  the  hospital^ 
now  in  progress,,  it  had  become  necessary  to  fit  up  a 
temporary  dining-room  in  the  basement  for  the  nurses. 
A  sink  was  wanted,  and  the  water  for  this  sink  was 
taken  by  a  branch  from  the  nearest  water-pipe.  These 
alterations  were  made  in  September,  and  no  advice  was 
sought  concerning  what  appeared  a  trivial  matter  from 
anybody  having  a  knowledge  of  sanitation.  The  water- 
pipe  was  a  descending  pipe  coming  from  a  cistern 
standing  in  the  closet  lobby  of  a  surgical  ward  on  the 
floor  above.  This  pipe  had  three  branches  :  (a)  about 
four  feet  below  the  cistern  for  the  supply  of  a  slop  sink ; 
(b)  about  twenty  feet  below  the  cistern  for  the  supply  of 
the  temporary  sink  above  mentioned ;  and  (c)  the  ter- 
minal tap  of  this  system  which  supplied  the  tank  in 
which  the  enteric  linen  is  placed  in  carbolised  water  at  a 
distance  of  fifty  feet  from  the  cistern.  In  order  to 
insert  the  branch  (b)  into  the  pipe  descending  from  the 
cistern  all  the  water  was  run  off,  and  the  tap  over  the 
tank  was  left  open  while  the  cistern  was  empty.  It  is  not 
possible  to  believe  that  there  could  have  been  any 
aspiration  of  gas  or  fluid  under  this  arrangement,  but  air 
may  have  travelled  up  this  fifty  feet  of  pipe  into  the 
cistern  while  the  latter  was  empty. 

While  the  cistern  was  empty  the  plumber  got  into  it 
in  his  ordinary  clothes  and  boots  and  cleaned  it  tho- 
roughly, and  of  course  loosened  whatever  films  there  may 
have  been  on  the  bottom  and  sides  of  this  cistern.  Then 
the  taps  were  closed  and  the  cistern  was  filled,  and  the 
evidence  goes  to  show  that  those  who  drank  from  this 
cistern  immediately  after  its  disturbance  ^'  by  the 
plumber  in  his  ordinary  clothes  and  boots  were  smitten 
with  enteric.  Now  the  impregnation  of  this  empty 
cistern  by  air  travelling  along  fifty  feet  of  pipe  must 
have  been  very  trifling,  and  such  air  must  have  been  dis- 
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placed  by  the  inrusMng  water  when  the  cistern  was  filled. 
But  who  would  like  to  drink  the  first  water  from  a 
cistern  located  inside  a  hospital  just  after  it  had  been 
stirred  up  by  a  plumber  in  his  ordinary  clothes  and 
boots?  The  water  from  the  cistern  was  carefully  exa- 
mined by  Dr.  Curtis^  and  no  trace  of  Bacillus  coli  or  any 
putrefactive  organism  was  found.  The  water  examined 
was  taken  some  three  weeks  after  the  occurrence  which  I 
have  detailed.  If  Dr.  Curtis  could  have  got  the  water 
of  September  13th,  the  result  would  in  all  likelihood  have 
been  different. 

Although  I  think  that  the  cleaning  of  the  cistern  had 
more  to  do  with  this  particular  outbreak  than  the  passage 
of  air  up  the  pipe,  I  am  well  aware  that  the  passage  of 
air  (without  a  previous  vacuum)  up  pipes,  or  rather  the 
passage  of  enteric  poison  up  pipes  (possibly  by  the 
growth  upwards  of  a  film),  is  a  fact  which  may  almost  be 
regarded  as  proved. 

There  is  yet  another  way  in  which  peripheral  pollution 
of  a  public  water-supply  may  take  place. 

The  outbreak  at  Worthing  in  1893  was  accompanied 
by  an  outbreak  in  the  adjoining  districts  of  West  Tarring 
and  West  Worthing  having  a  different  water-supply,  and 
the  explanation  of  this  is  that  Worthing  water  entered 
the  pipes  of  the  adjoining  districts  through  the  ball 
hydrants  in  the  street  at  a  time  when  the  pressure  in  the 
pipes  intermitted. 

A  few  weeks  before  the  close  of  the  last  holidays  I 
was  staying  at  Andover,  which  has  a  municipal  water- 
supply  obtained  from  a  deep  chalk  well.  During  one  of 
the  last  days  of  September  there  was  a  very  heavy 
thunderstorm  with  torrents  of  rain.  I  went  out  in  this 
storm  to  one  of  the  lowest  points  in  the  town,  and  there 
I  found  what  I  had  found  before  under  similar  circum- 
stances, viz.  the  water  bursting  up  through  the  street 
sewer,  with  the  result  that  the  street  was  flooded  with 
foul  water  and  faecal  matter.  A  few  inches  below  this 
mess  were  the  water-pipes  supplying  the  district,  and  I 
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hope  they  were  not  cracked,  and  that  the  pressure  in 
them  was  fully  maintained  until  after  this  impregnating 
flood  had  subsided. 

I  stood  at  the  lowest  point  to  which  storm  water  must 
gravitate,  and  here  nature  had  provided  an  overflow  into 
a  ditch.  Some  years  ago  the  storm  water  was  taken  into 
the  sewer,  and  a  storm  overflow  from  the  sewer  was  taken 
into  the  ditch.  Nature  meant  that  the  sudden  storm 
should  cleanse  the  surface  of  the  ground  and  also  cleanse 
the  ditch,  and  thus  do  nothing  but  good.  Man  inter- 
fered, with  the  result  that  instead  of  being  cleansed,  both 
the  street  and  the  ditch  were  filled  with  the  poisonous 
purgings  of  a  sewer.  I  give  this  as  a  type  of  what  is 
common.  The  craze  for  taking  rain  water  underground 
instead  of  allowing  it  to  run  on  the  surface  is  as  dan- 
gerous as  it  is  costly. 

The  experiences  at  Sherborne,  Mountain  Ash,  and 
Caius  College  seem  to  point  to  the  conclusion  that  every 
public  water-supply  should  protect  its  own  purity,  by 
compelling  every  house  to  have  a  cistern  of  its  own 
as  a  cut-off  between  the  impurities  of  the  house 
and  the  water  in  the  mains.  This  necessity  is  implied 
by  the  compulsion  which  we  are  now  under  of  having 
a  separate  cistern  for  the  water-closets.  But  water- 
closets  are  not  the  only  filthy  places.  There  are  water- 
taps  which  are  theoretically  capable  of  tainting  the 
water-pipes  under  certain  given  conditions  almost  every- 
where. Most  "  noxious  trades  require  water.  Kitchen 
sinks  are  not  always  sweet ;  the  post-mortem  room  sink 
is  an  uncomfortable  thing  to  think  of  in  connection  with 
peripheral  pollution,  and  bacteriological  laboratories  fill 
us  with  horrible  imaginings. Sewer  air  is  everywhere 
over  street  gratings,  and  at  the  eaves,  and  although 
diluted  almost  to  vanishing  point,  it  makes  up  by  quan- 
tity what  it  may  lack  in  intensity. 

In  Dr.  Thresh's  valuable  book  on  '  Water-supplies,^ 
p.  211,  I  find  an  allusion  to  an  observation  by  Sir  Gr. 
Buchanan  at  Croydon  in  1875,  of  an  instance  in  which 
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bloody  water  was  drawn  from  a  tap  at  a  house  next  door 
to  a  slaugliterhouse.  This  is  a  fact  which  is  very 
eloquent  in  connection  with  automatic  peripheral  pollu- 
tion. 

Under  existing  conditions  it  appears  certain  that  every 
common  water-supply  is  to  a  greater  or  less  extent 
automatically  self-polluting_,  and  it  will  be  interesting  to 
hear  what  the  sanitary  officials  may  have  to  say  on  this 
question  of  the  house-cistern  as  a  'protection  to  the  general 
siipply. 

A  dirty  house-cistern  is  doubtless  very  undesirable  for 
the  people  in  the  house.  If  it  is  dirty^  that  is  their  fault, 
and  it  seems  unreasonable  that  the  purity  of  the  general 
supply  should  be  endangered  by  the  filthiness  or  careless- 
ness of  the  householder. 

That  the  filthy  should  stew  in  their  own  gravy  is 
reasonable  enough^  but  that  the  cleanly  should  be  called 
upon  to  stew  in  it  is  unreasonable. 


EECOMMENDATIONS  AS   TO  WATER-SUPPLY— WHAT  TO 
DO  WITH  INFECTED  MATERIAL. 

The  remarks  which  I  have  made  on  public  water- 
supplies  seem  to  show  that  when  we  accept  a  water- 
supply  from  a  public  body,  our  health  to  a  considerable 
extent  passes  out  of  our  own  keeping.  That  is  obvious  ; 
and  it  is  also  obvious  that  when  the  order  is  given  to 
close  a  private  well^  and  to  accept  a  public  supply,  the 
sanitary  authority  incurs  a  very  grave  responsibility 
indeed. 

The  instances  I  have  quoted  seem  to  compel  the 
conclusion  that  public  water-supplies  are  a  cause  of  the 
epidemicity  of  enteric  fever.  These  water-supplies  diffuse 
the  poison  with  a  completeness  which  is  almost  incon- 
ceivable, and  further  insure  that  the  poison  is  laid  on,  as 
it  were,  to  our  very  mouths. 

The  condition  of  a  city  with  its  water-supply  polluted 
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by  enteric  is  fearful  to  contemplate.  Not  only  is  the 
water  being  drunk,  but  tbe  inhabitants  are  washing  in  it, 
the  dairies  and  milk  cans  are  being  swilled  with  it,  the 
very  pats  of  margarine  are  being  made  up  with  its 
help,  the  oysters  are  lying  in  it,  the  salads  and  flowers 
are  being  sprinkled  with  it,  and  the  streets  are  being 
watered  with  it.  Then  when  the  need  of  closet-flushing 
is  at  its  maximum,  and  the  street  sewers  are  full  of 
enteric  poison,  comes  the  order  to  cut  off  the  water,  and 
it  certainly  requires  great  skill  to  minimise  the  danger  of 
so  doing. 

These  epidemics  show  the  danger  of  ''^putting  too 
many  eggs  in  one  basket,^^  and  they  force  upon  us  the 
necessity  of  arranging  water-supplies  with  as  many  inde- 
pendent subdivisions  as  may  be  feasible.  They  also 
serve  to  show  the  necessity  of  not  permitting  the  mixing 
of  water  derived  from  different  sources.  Dairy  com- 
panies have  learnt,  by  bitter  experience,  the  necessity  of 
keeping  the  milk-supply  from  different  farms  absolutely 
distinct.     Water  companies  must  do  the  same  thing. 

The  great  milk  companies  have  voluntarily  adopted  a 
system  of  milk  supervision  which  approaches  perfection. 
The  milk  is  submitted  to  a  daily,  almost  hourly  examina- 
tion by  skilled  experts. 

The  water  companies  must  do  the  same  thing.  Every 
water  company  ought  to  have  a  laboratory  for  the  che- 
mical and  bacteriological  examination  of  the  water  which 
it  distributes,  and  there  ought  to  be  a  proper  staff  of 
skilled  experts  constantly  at  work  examining  samples 
taken  daily,  or  even  hourly,  not  only  at  the  source,  but 
at  various  points  in  the  area  of  distribution. 

Under  existing  conditions  the  purity  of  our  water- 
supplies  can  only  be  maintained  by  vigilance  and  publi- 
city. The  notification  of  disease  is  undoubtedly  a  great 
protection,  but  it  is  clear  that  every  notification  should  he 
forwarded  instantly  to  the  water  authority  and  the  sewer 
authority,  whose  respective  inspectors  should  examine  the 
implicated  premises  without  delay. 
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It  is  evident  tliat  repeated  chemical  and  bacteriological 
examinations  of  water  are  of  great  value^  but  it  is  not 
probable  that  they  are  much  protection  against  sudden 
pollutions  occurring  after  heavy  downpours  of  rain.  The 
mischief  is  done  suddenly^  and  both  the  chemist  and 
bacteriologist  will  possibly  be  able  to  register  the  catas- 
trophe^ but  not  prevent  it.  It  is  most  important  that 
the  public  should  not  be  led  to  expect  the  impossible^ 
and  to  imagine  that  analyses  can  make  a  public  water- 
supply  secure.  The  interpretation  of  analyses  is  not 
always  easy,  but  any  sudden  change  in  the  quality  of  a 
water  would  arouse  suspicions. 

Of  what  import  is  the  presence  of  Bacillus  coli  in  a 
water  ?  This  bacillus  is  known  to  occur  in  rabbits  and 
birds.  Does  it  occur  in  the  dung  or  dead  bodies  of 
insects,  such  as  spiders,  centipedes,  slugs,  snails,  &c., 
which  are  very  apt  to  gain  an  entrance  into  wells  ? 
Does  it  occur  in  fish  ?  This  question  ought  to  be 
answered. 

All  sources  of  water  not  only  need  to  be  guarded  by 
chemists  and  bacteriologists,  but  they  need  constant 
watching  by  a  shrewd  practical  man.  It  is  not  too 
much  to  say  that  all  sources  of  water  have  their  purity 
endangered  by  sudden  flood  and  downpours,  and  water- 
collection  should  be  as  far  as  possible  stopped  during 
such  occurrences.  A  clear  water  which  suddenly  be- 
comes turbid  must  always  be  dangerous.  My  shallow 
well  at  Andover,  which  is  only  five  feet  deep,  and  which 
is  absolutely  protected  from  surface  or  lateral  contamina- 
tion, has  once  or  twice  become  turbid  after  exceptionally 
heavy  rains.  The  reason  for  this  appears  to  be  that  so 
soon  as  the  soil  above  the  ground  water  gets  saturated, 
the  deposit  on  the  bottom  of  the  well  is  driven  upwards 
by  the  suddenly  increased  pressure  under  which  the 
water  rises  in  the  well. 

There  is  very  definite  safety  in  having  the  water 
sources  near  at  hand  and  capable  of  being  inspected. 
By  means  of  the  electric  light  a  well  of  moderate  depth 
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can  easily  be  inspected^  but  it  is  difficult  to  know  what 
may  liave  happened  in  a  bore-hole  at  a  depth  of  400  or 
500  feet. 

There  are  some  who  are  of  opinion  that  the  public 
safety  would  be  enhanced  by  placing  our  water-supplies 
in  the  hands  of  public  authorities ;  I  am  not  of  this 
opinion  for  the  following  reasons  : 

1.  Because  private  authorities  can  control  their  ser- 
vants and  get  rid  of  incompetent  officers  more  easily  and 
promptly  than  public  bodies,  who  are  elected  to  their 
offices  by  their  servants  and  the  friends  of  their  servants. 

2.  Because  water  companies  equally  with  railway  com- 
panies should  be  made  liable  to  "  damages  in  case  of 
accidents.  A  successful  action  for  damages  against  a 
sanitary  authority  by,  let  us  say,  10  per  cent,  of  the 
ratepayers  of  a  town  would  result  in  the  payment  by  the 
plaintiffs  of  10  per  cent,  of  the  damages  awarded  them, 
while  the  bulk  of  the  remainder  would  be  paid  by  per- 
sons who  are  blameless  and  helpless.  This  is  a  reductio 
ad  ahsurdum, 

3.  Because  no  person  should  be  allowed  to  control  a 
water  company  without  incurring  some  degree  of  per- 
sonal responsibility.  It  is  the  power  of  borrowing  and 
spending  money  without  personal  responsibility  that  con- 
stitutes the  dangerous  element  in  our  modern  local  govern- 
ment. 

I  am  very  strongly  of  opinion  that  water  companies 
should  be  placed  exactly  on  the  same  footing  as  other 
trading  companies,  and  that  every  householder  should 
have  the  right  of  paying  for  water  by  meter  if  he  so 
desires.  In  houses  not  supplied  by  meter  no  waste-pipe 
should  be  allowed  beneath  any  supply  tap,  so  as  to  insure 
that,  if  the  tap  be  left  carelessly  turned  on,  the  house 
must  be  flooded.     This  would  effectually  check  waste. 

It  seems  very  necessary  to  check  waste  of  water. 
Many  local  authorities  are  at  their  wits'  end  for  water, 
and  are  calling  in  the  help  of  wizards.  But  we  have  had 
the  comforting  assurance  that  this,  at  least,  is  a  form  of 
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sanitary  quackery  whicli  fclie  public  auditors  do  not  allow 
to  be  paid  for  out  of  tlie  rates. 

Wilful  or  careless  waste  of  water  (as  by  leaving  a  tap 
turned  on)  should  be  punished  by  fine  when  water  is  not 
paid  for  by  meter. 

Waste  of  water  often  necessitates  the  severe  pumping 
of  wells  and  other  sources,  which  increases  the  danger  of 
pollution.     Waste  must  be  checked. 

There  are  others  who  seem  to  think  that  we  shall 
attain  greater  safety  by  the  registration  of  plumbers. 
These  sanitary  scapegoats  are_,  I  think,  more  sinned 
against  than  sinning,  and  are  often  blamed  most  unde- 
servedly for  the  inherent  shortcomings  of  our  modern 
sanitary  methods.  If,  however,  plumbers  are  to  be 
registered,  it  does  seem  desirable  that  they  should  be 
divided  into  two  classes,  and  that  we  should  run  no  risk 
of  allowing  a  man  to  attend  to  the  water  service  who 
perhaps  carries  about  him  infective  matter  accidentally 
picked  up  in  the  drains. 


The  Treatment  of  Infected  Linen. 

At  University  College  Hospital  some  years  ago  this 
question  was  submitted  to  a  small  committee,  of  which  I 
was  a  member,  and  we  advised  as  follows  : 

1.  That  the  linen  should  not  be  treated  with  carbolic 
acid  or  corrosive  sublimate,  because  of  the  fear  of  coagu- 
lating albuminous  soilings,  and  for  the  same  reason  that 
it  should  not  be  put  at  once  into  boiling  water. 

2.  We  advised  that  a  special  tank  should  be  provided, 
and  should  be  filled  every  day  with  cold  water  to  which 
washing  soda  is  added  (about  two  pounds  to  a  hundred 
gallons)  ;  into  this  tank  the  soiled  linen  is  taken  directly 
from  the  wards,  and  is  allowed  to  soak  till  the  following 
morning,  when  the  water  in  the  tank  is  thoroughly  boiled 
for  one  and  a  half  hours,  and  after  boiling  is  run  off  into 
the  sewer.     In  this  way  the  first  stage  of  the  laundry 
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work  is  accomplislied.  The  effluent  water  is  sterilised,  as 
is  also  the  linen. 

The  same  process  can  easily  be  carried  out  in  private 
on  a  smaller  scale. 


Disposal  op  Excreta. 

We  now  come  to  the  important  question  as  to  what 
ought  to  be  done  with  the  stools  of  enteric  patients.  I 
have  no  hesitation  in  saying  that  in  towns  at  least  they 
should  be  hurntj  and  in  all  fever  hospitals  intended  for 
the  reception  of  this  class  of  patients  a  proper  destructor 
should  be  provided. 

I  have  very  little  doubt  that  if  this  be  accepted  as  a 
principle_,  human  ingenuity  will  soon  provide  the  means. 

It  is  most  desirable  that,  in  the  interest  of  the  nurses 
and  friends,  there  should  be  a  minimum  of  manipulation 
of  enteric  fsBces.  I  have  my  own  ideas  as  to  how  this 
end  may  be  accomplished,  but  I  must  limit  myself  to  the 
discussion  of  principles  rather  than  details.  I  have  very 
little  faith  in  chemical  disinfections.  Badly  done  this  is 
more  likely  to  preserve  than  destroy  the  poison,  and  the 
amount  of  manipulation  which  thorough  chemical  disin- 
fection necessitates  is  most  undesirable. 

Of  one  thing  I  am  convinced,  and  it  is  this,  that  under 
no  circumstances  whatever  sliould  enteric  excreta  he  mixed 
with  water.  We  know  how  insidious  this  mixture  is,  and 
that  the  danger  of  it  practically  increases  when  dilution 
has  been  carried  to  the  extent  that  the  mixture  has,  to 
our  unaided  senses,  the  characters  of  potable  water. 
Enteric  fever  is  pre-eminently  a  water-borne  disease. 
Enteric  stools,  therefore,  must  not  be  mixed  with  water, 
because  it  is  the  property  of  water  to  return  to  its 
source. 

"  All  things  that  are  of  the  earth  turn  to  the  earth  again. 
And  all  things  that  are  of  the  waters  return  into  the  sea." 

Ecclus.  xl,  2. 
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Let  me  illustrate  this  by  some  examples.  A  stool 
mixed  with  water  flows  to  the  sewer,  and  so  directly  fco  the 
sea.  One  would  suppose  that  a  stool  so  treated  was  safely 
disposed  of.  Not  at  all ;  the  enteric  poison  returns  to  us 
upon  the  oyster,  and  it  must  be  admitted  that  our  habit 
of  mixing  enteric  stools  with  water  is  in  a  fair  way  to 
destroy  our  oyster  industries — the  fame  of  which  extends 
to  the  extreme  limits  of  our  historic  record.  A  very 
eminent  agriculturist  has  said  that  our  sewage  is  good 
for  our  fisheries.  At  present  we  have  very  conclusive 
evidence  of  evil;,  and  no  evidence  of  good  of  any  kind. 

Again,  an  enteric  stool  mixed  with  water  flows  to  the 
sewer,  and  from  the  sewer  leaks  into  a  deep  chalk  well, 
as  at  Guildford  and  Worthing,  or  runs  off  the  surface  of 
a  sewage  farm  into  a  deep  well,  as  at  Beverley,  whence 
it  is  pumped  in  a  state  of  extreme  subdivision  to  poison 
others.  Or  the  mixture  runs  to  the  sewer,  and  so  to  the 
river,  coursing  en  route  through  the  watercress  beds. 
From  the  river  it  is  pumped  to  the  consumer  of  water, 
and  the  watercress  is  sent  far  and  wide,  mainly  to 
our  operatives  in  the  big  towns.  The  watercress  in- 
dustry, like  the  oyster  industry,  is  endangered,  and  we 
may  soon  be  deprived  of  this  most  agreeable  vegetable. 
Or  the  mixture  runs  to  the  sewer  or  cesspool,  and 
leaking,  under  pressure,  worms  its  way  sooner  or  later  to 
a  well  or  spring,  and  possibly  finds  its  way  to  the 
milk.  Or  the  water  leaking  from  the  sewer  flows  into 
the  leaking  water-pipe,  and  so  back  to  the  consumer. 
Lastly,  as  at  Cains  College,  the  mixture  may  be  sucked 
directly  from  the  water-closet  into  the  pipe  supplying 
the  drinking-water. 

Water  returns  to  its  source,  whether  the  circuit  be 
long  or  short. 

If  any  underground  receptacle  for  water  or  sewage 
begins  to  leak,  and  if  the  water  in  such  receptacle  be  con- 
stantly renewed,  there  is  no  limit  to  the  distance  whether 
laterally  or  vertically  which  it  may  not  travel.  The  danger 
of  a  constant  drip  of  water  on  one  spot  is  proverbial. 
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It  is  a  very  serious  danger  in  relation  to  our  water-supply. 
The  deeper  it  goes^  the  further  it  is  likely  to  go.  The 
pressure  of  i.  column  of  water  is^  roughly  speaking, 
nearly  equal  to  half  a  pound  for  each  foot  of  vertical 
height.  The  force  with  which  the  water  returned  from 
the  surface  into  the  Caterham  well  was^  at  its  maximum, 
about  185  lbs.  to  the  square  inch. 

What  has  just  been  said  is  founded  on  facts  which  are 
familiar  to  everybody,  and  which  are  of  almost  daily 
occurrence,  and  in  this  discussion  it  is  most  essential  to 
keep  fact  and  theory  quite  distinct.  The  familiar  acci- 
dents to  which,  I  have  just  alluded  are  due  entirely  to  the 
fact  that  enteric  stools  have  been  mixed  with  water. 

HISTOKICAL. 

There  can  be  no  doubt  but  that  enteric  fever  must 
have  existed  from  all  time,  and  that  stools  must  often 
have  accidentally  found  their  way  to  a  spring  or  other 
water  source,  but  I  think  there  is  small  room  to  doubt 
that  the  great  cause  of  the  increase  and  wide  epidemicity 
of  enteric  fever  in  modern  times  has  been  the  water- 
closet. 

It  is  now  nearly  half  a  century  ago  (in  1849)  that  my 
great  master.  Sir  William  Jenner,  contributed  to  this 
Society  a  paper  which  closed  the  controversy  which  had 
been  raging  for  some  ten  years  previously  on  the  iden- 
tity or  non-identity  of  typhus  and  typhoid  fevers.  The 
distinction  between  them  is  so  clear  that  we  of  to-day  can 
hardly  understand  the  controversy.  It  has  been  like  a 
dissolving  view  j  the  clearly  focussed  typhus  of  1830 
became  obscured  by  new  elements,  which  have  gradually 
entirely  occupied  the  screen,  till  now  we  have  nothing  but 
the  distinct  features  of  enteric,  and  typhus  has  vanished. 

It  seems  probable  that  the  main  cause  of  the  vanishing 
of  typhus  was  the  repeal  of  the  Corn  Laws  in  1846,  and 
the  better  wages  and  cheaper  food  which  our  industrial 
population  has  enjoyed  in  increasing  degree. 
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On  the  other  hand,  the  rise  of  enteric  was  probably 
due  to  the  invention  of  the  water-closet  and  the  gradual 
introduction  of  water-carried  sewage.  It  must  be  re- 
membered that  the  year  1849,  in  which  the  non-identity 
of  typhus  and  enteric  was  settled,  was  the  year  in  which 
cholera  was  raging,  the  year  in  which  the  great  fact  of 
water-borne  disease  was  established. 

The  conditions  which  gave  us  the  great  outburst  of 
cholera  in  1849,  when  the  Thames  between  the  bridges 
was  at  once  our  cesspool  and  our  source  of  water,  were 
eminently  calculated  to  furnish  sufficient  enteric  fever  for 
the  establishment  of  its  identity.  If  the  same  conditions 
had  obtained  in  the  days  of  Heberden  or  Mead,  Syden- 
ham or  Morton,  the  identity  of  these  fevers  would  have 
been  established  one  or  two  centuries  before.  So  glaring 
a  fact  could  not  have  escaped  these  most  acute  observers. 

The  sanitary  methods  of  our  ancestors  were  simpler 
than  ours.  Water  was  pumped  from  a  well  on  the  pre- 
mises, excrement  was  deposited  in  a  dry  privy  and  re- 
moved once  a  year  by  the  nightman,  while  the  slops — 
trivial  in  amount  as  compared  with  the  present  day,  and 
containing  no  specific  poisons — ran  to  a  dead  well  or 
sump,  or  flowed  in  an  open  channel  to  the  nearest  stream. 
The  old-fashioned  privy,  if  hept  scrupulously  dry  and  if 
the  vault  was  ventilated,  was  by  no  means  so  offensive  as 
is  the  cesspool.  The  smell  was  sui  generis.  It  was  gene- 
rally well  removed  from  the  house ;  sometimes  was  big 
enough  to  accommodate  three  people  at  once  ;  was  fur- 
nished with  a  special  seat  for  children  (a  most  excellent 
arrangement),  and  sometimes  had  a  courtyard  of  its  own. 
There  was  no  sloppiness  or  putrefaction,  and  not  much  or 
any  soakage,  especially  if  the  vault  was  ventilated  so  as 
to  allow  of  evaporation.  When  this  arrangement  was 
carried  out  with  a  fair  amount  of  common  sense  and 
with  sufficient  space  the  surface- well  ran  little  risk  of 
infection  by  specific  poisons. 

Water  being  unobtainable  without  the  labour  of  pump- 
ing, there  was  no  waste,  and  allowance  being  made  for 
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evaporation,  the  volume  of  slop-ivater  must  always  have 
been  less  than  the  volume  pumped  from  the  subsoil.  This 
appears  to  me  to  be  a  not  unimportant  fact,  and  it  is 
evident  that  the  soil  round  the  dwelling  ran  less  risk  of 
getting  water-logged  and  sour  than  is  the  case  where 
unlimited  water  is  poured  into  the  premises  of  thriftless 
and  careless  people,  who  are  incessantly  pouring  slops 
into  a  subsoil  from  which  they  are  forbidden  to  pump. 

When  the  water-closet  was  introduced,  and  its  contents 
were  shot  into  the  previously  dry  privy,  fearful  putre- 
faction resulted.  "  Sewer  gas  was  invented,  and  the 
privy  began  to  leak  under  pressure,  to  the  imminent 
danger  of  the  well.  The  privy  was,  by  the  use  of  the 
water-closet,  converted  into  a  cesspool. 

As  late  (I  quote  Mr.  Lewis  Angell)  as  1815  it  was 
penal  to  discharge  house  drainage  into  sewers.  Chief 
Justice  Holt  laid  it  down  that  every  man  should  keep 
his  dirt  to  himself.^^ 

The  water-closets  and  the  resulting  cesspools  necessi- 
tated first  the  admission  of  the  overflow  from  cesspools 
into  the  sewers,  and  then  about  1848  some  30,000  cess- 
pools were  abolished  in  London,  and  the  houses  drained 
directly  into  the  sewers  and  so  to  the  Thames.  We 
have  had  cholera  in  1832,  1849,  1854,  and  1866;  the 
death-rate  from  diarrhoea,  which  in  London  was  '215  in 
1838,  rose  to  1-705  in  1849. 

As  a  direct  consequence  of  the  legislation  of  1848, 
every  river  and  every  source  of  water  in  the  country 
became  polluted  or  in  danger  of  pollution.  We  then 
passed  a  law  forbidding  the  pollution  of  rivers. 

Dr.  William  Farr  fully  recognised  that  the  cholera  of 
1849  and  1854,  and  the  increase  of  diarrhoea,  were  due  to 
the  water-closet,  but  he  still  hoped  that  the  contents  of  a 
machine  which  rids  our  houses  of  filth  need  not  neces- 
sarily poison  our  rivers  and  other  sources  of  water. 

I  confess  I  am  very  pessimistic  on  this  head,  as  will  be 
gathered  from  my  remarks  on  the  property  of  water  to 
return  to  its  source  ;  and  I  feel  convinced  that  unless  we 
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are  guided  by  sound  principles^  all  expenditure  with  a 
view  to  the  prevention  of  enteric  fever  will  be  wasted. 

In  the  account  of  almost  every  outburst  of  enteric 
fever  one  comes  to  the  inevitable  mixture  (generally 
deliberate  and  intentional_,  but  sometimes  accidental)  of 
faeces  and  water^  and  in  a  large  majority  of  such  cases  we 
find  the  water-closet.  There  are  some  who  seem  to  think 
that  the  abolition  of  middens  and  cesspools  and  their 
replacement  by  the  underground  sewer  will  abolish 
enteric.  I  cannot  share  any  such  belief^  because  it  has 
been  shown  again  and  again  that  the  leaking  sewer  or 
drain  is  quite  as  much  a  danger  as  the  leaking  cesspool, 
and  water  leaking  from  the  same  spot  may  (as  I  have 
shown)  trickle  any  distance.  A  drain  made  of  so-called 
sanitary  pipes  has  a  potentiality  for  leaking  at  some 
1760  joints  in  every  mile  of  length. 

Every  town  or  village  w^hich  has  underground  sewers 
will  certainly,  sooner  or  later,  poison  its  local  wells  and 
otber  sources  of  water. 

Whether  or  no  we  are  able  to  obtain  pare  water 
depends  entirely  upon  our  treatment  of  putrescible 
refuse.  If  this  be  put  beneath  the  surface  of  the 
ground  instead  of  upon  it,  the  danger  to  every  source 
of  water  is  immense. 

APPLICATION  OF  STOOLS  TO  WELL-TILLED  HUMUS. 

In  country  places  I  believe  that  enteric  stools  may  with 
reasonable  safety  be  applied  to  the  surface  of  well-tilled 
soil.  They  must  not  be  mixed  with  antiseptics,  and  they 
must  on  no  account  be  buried  deeply.  They  must  be 
placed  only  a  few  inches  below  the  surface,  and  be  lightly 
covered.  There  is  no  evidence,  so  far  as  I  am  aware,  that 
fseces  {enteric  or  otherwise)  treated  in  this  way  have  ever 
been  productive  of  harm.  The  sooner  the  ground  is  planted 
with  cabbage  plants  the  better,  and  it  must  be  borne  in 
mind  that,  if  the  soil  is  to  remain  sweet,  tillage  and 
cropping  are  a  sine  qua  non,  and  it  is  probable  that 
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pathogenic  microbes  succumb  in  the  process.  There  is 
no  evidence  to  the  contrary.  Tillage  admits  air_,  and  in 
turning  over  the  ground  we  have  the  beneficent  effect  of 
sunlight.  I  have  studied  somewhat  closely  for  the  past 
fourteen  years  the  result  of  applying  human  faeces  to  a 
well-tilled  humus,  and  I  feel  convinced  that  many  who 
w^rite  upon  the  subject  have  taken  but  little  pains  to 
inform  themselves  as  to  the  real  facts.  The  rapidity 
with  which  faecal  matter  disappears  in  the  earth  depends 
upon  circumstances,  viz.  the  state  of  the  soil  as  to  tillage, 
the  mass  of  faeces  to  be  dealt  with,  and  the  weather.  If 
the  weather  be  warm  with  occasional  showers,  we  find  at 
the  end  of  about  three  weeks  that  the  whole  of  the  faeces 
and  paper  has  become  humified,  and  is  no  longer  recog- 
nisable by  eye  or  nose.  The  smell  under  all  circumstances 
seems  to  disappear  in  a  few  hours.  If  there  be  drought 
or  frost  the  humification  is  delayed,  but,  strangely 
enough,  the  humification  is  delayed  longest  if  the  weather 
be  continuously  wet.  Under  these  circumstances  the 
pores  of  the  soil  are  closed,  and  the  humus  gets  sticky 
and  pasty,  but  the  faeces  are  not  and  cannot  be  washed 
out  of  the  soil.  On  the  top  of  the  soil,  water  can  exert 
no  continuous  pressure.  What  harm  are  f^ces  capable 
of  doing  when  thus  applied  to  the  soil  ?  They  are  not 
likely  to  be  eaten  or  inhaled,  they  cannot  be  drunk,  and 
nothing  short  of  absolute  proof  would  make  me  believe 
that  the  bacilli  can  pass  downward  to  the  subsoil  water, 
because,  in  well-tilled  soil,  the  harder  it  rains  the  tighter 
are  the  faeces  locked  up,  and  with  them  one  must  suppose 
the  bacilli,  so  long  as  they  continue  to  exist.  I  have 
never  studied  microscopically  what  one  may  call  the 
progressive  fungology  of  faeces  on  their  road  to  humifica- 
tion, but  I  can  say  this,  that  on  the  surface  of  the  ground 
in  the  course  of  a  month  or  so  there  appears  a  green 
algoid  growth,  looking  somewhat  like  a  covering  of  moss, 
and  then  on  digging  and  taking  up  a  handful  of  earth 
one  may  detect  little  particles  riddled  with  fungi,  often 
reddish   and  ultimately  black.     The   end  is  what  the 
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gardener  calls  good  rich  black  mould.-"  Its  fertility  is 
unequalled.  I  must  repeat  what  I  have  said,  that  the 
place  of  deposit  must  be  well-tilled  humus.  If  masses 
of  faeces  are  dumped  down  on  clay  banks  sloping  to  a 
river  they  may  be  washed  into  the  river,  and  have  been 
washed  in  many  a  time.  Or  they  may  be  driven  by 
torrential  rain  into  deep  cracks  in  the  clay,  and  this  has 
possibly  happened  in  India  and  perhaps  here  also. 
Again  I  feel  tempted  to  put  forward  a  hypothetical  case. 
It  is  this  :  as  long  as  plants  are  alive  their  roots  absorb 
moisture  from  the  soil,  but  when  they  die  the  dead  root 
of  a  tree  or  strong-rooted  plant  like  the  hop  may  possibly 
serve  as  a  drain  for  the  direct  conduction  of  moisture  to 
the  subsoil.  This  is  purely  hypothetical,  and  I  have  no 
knowledge  of  any  such  occurrence.  In  a  properly  tilled 
humus  there  are  no  cracks  or  fissures,  and  any  cracks 
must  inevitably  be  filled  up  by  the  crumbly  earth.  The 
power  of  a  well-tilled  humus  to  absorb,  transform,  and 
humify  organic  matter  is  astounding;  and,  provided 
it  be  tilled  and  cropped,  its  power  in  this  way  seems  to 
steadily  increase,  as  if  increase  of  appetite  did  grow  by 
what  it  fed  on.'' 

In  my  published  works  Essays  on  Eural  Hygiene  ' 
and  ^  The  Dwelling-house '')  will  be  found  details  of 
experiments  which  show  conclusively  how  great  is  the 
purifying  power  of  humus  on  urine  which  is  slowly 
filtered  through  it ;  and,  in  short,  there  is  abundant  evi- 
dence that  a  well-tilled  and  well-nourished  humus  is  an 
absolute  protection  to  our  subterranean  water-supplies. 
Further,  I  believe  that,  so  long  as  the  humus  keeps 
healthy  and  in  a  highly  productive  state,  the  protection 
to  our  water-supplies  is  proportionate  to  the  thickness 
and  richness  of  the  humus,  or,  in  other  words^  to  the 
amount  of  dung  applied  to  it. 

Further,  I  believe,  and  have  supported  the  statement 
by  arguments  in  the  works  referred  to,  that  the  best 
return  agriculturally  is  got  by  the  immediate  and  daily 
application  of  faeces  to  the  land,  and  that  while  the  fsecal 
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matter  is,  in  agricultural  phrase,  ^  ripening/  one  may  get 
a  crop  of  cabbages,  and  after  tlie  cabbages  anything  and 
everything.  These  statements  are  founded  on  an  experi- 
ment now  in  its  fourteenth  year,  in  which  the  faeces  of 
about  one  hundred  people  have  been  utilised  in  the 
manner  indicated  on  an  acre  and  a  quarter  of  land. 
Now  that  the  garden  is  in  full  bearing  it  returns  me 
about  fifty  pounds  a  year. 

Is  it  not  time  that  the  people  of  this  country  were 
taught  that  faeces  properly  used  are  a  source  of  health, 
wealth,  and  beauty  ?  This  most  important  matter  holds 
no  place  in  our  National  Educational  System.  There 
are  no  municipal  gardens  for  showing  how  faeces  may 
increase  the  attractiveness  and  prosperity  of  a  town,  and 
to  demonstrate  that  the  man  who  resolutely  applies  faecal 
matter  to  its  proper  use  gets  an  immediate  and  great 
reward.     The  people  are  silently  taught  that  the  only 

decent  (!)  way  of  dealing  with  f^ces  is  to  mix  them 
with  water.  This  filthy  mixture^  by  its  putrefaction,  fills 
our  courts  and  alleys  with  sewer  gas  ;  it  trickles  to  our 
water  sources,  and  the  expensive  works  necessary  for 
attempting  to  sweeten  it  and  purify  it  are  of  such  a 
horrible  kind  that  they  are  always  surrounded  by  walls 
which  reach  higher  than  the  nose  and  eyes  of  an  ordi- 
nary man.  I  have  always  contended  that  there  is  too 
much  of  Hercules  and  too  little  of  Minerva  in  our  sani- 
tary arrangements.  We  see  the  pipes,  the  engines,  the 
ventilators,  the  hospitals,  and  the  smoke  of  the  destructor  ; 
we  hear  the  incessant  thud  of  steam  machinery,  and  feel 
the  rate  collector's  hand  for  ever  in  our  pockets,  but  we 
never  get  a  glimpse  of  the  bright  side  of  the  matter,  the 
return  which  nature  inevitably  makes  to  nourish  our 
bodies,  gladden  our  senses,  and  freshen  the  air.  Alas  ! 
the  municipal  engineer  is  too  often  a  person  who  abhors 
nature  and  loves  a  vacuum. 
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POLLUTED  SOIL. 

In  the  reports  of  the  Local  Government  Board  In- 
spectors we  constantly  come  across  allusions  to  a  pol- 
luted soil.'^  The  water-closet  has  polluted  our  rivers  and 
the  air  we  breathe  ;  we  now  begin  to  hear  of  polluted 
soil.  The  outlook  is  not  pleasant.  Sir  Richard  ThornC;,  in 
a  recent  most  interesting  address^  alludes  to  experiments 
carried  out  by  my  friend  and  colleague  Dr.  Sidney  Martin^ 
which  show  that  the  typhoid  bacillus  will  thrive  and  mul- 
tiply in  a  rich  soil  previously  sterilised.  This  is  an  inter- 
esting fact,  and  I  find  no  difficulty  in  believing  that  in  the 
untilled  soils,  sodden  with  faecal  and  other  filth,  which  are 
found  in  the  close  courts  of  our  modern  manufacturing 
towns  and  in  the  old  quarters  of  towns  which  in  former 
ages  were  walled  fortresses,  the  enteric  poison  may  lurk. 
There  is  no  more  difficulty  in  believing  that  the  enteric 
poison  will  live  in  sterilised  earth  than  in  believing  that 
it  will  live  in  gelatine,  which  has  proved  a  valuable  culti- 
vating ground  for  so  many  microbes.  Acting  upon  this 
knowledge.  Dr.  Ballard  showed  that  cold  gelatinous  food 
stored  in  an  unwholesome  place  might  become  a  culti- 
tivating  ground  for  pathogenic  organisms,  and  he  pub- 
lished many  facts  in  support  of  his  contention.  But  it 
would  be  quite  as  unreasonable  to  condemn  jelly  as  neces- 
sarily a  dangerous  food  as  it  would  be  to  condemn  the 
soil  as  the  natural  lurking-place  of  enteric  because  under 
conditions  which  cannot  exist  in  nature  the  enteric  microbe 
may  exist  in  it. 

It  is  necessary  to  state  this  because  a  careless  reader 
of  some  of  the  Local  Government  Board  Reports  might 
come  to  the  conclusion  that  the  manuring  of  the  land 
was  a  serious  danger  to  the  public  health.  A  mementos 
reflection  will  convince  us  that  the  balance  of  effects  re- 
sulting from  the  dunging  of  land  must  be  in  favour  of 
health,  and  there  is  no  evidence  of  evil  resulting  from 
farming  or  gardening  operations.     Agriculturists  of  all 
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grades  are  the  healtliiest  section  of  our  population.  The 
great  cities  would  be  in  a  most  pitiable  state  if  the  gardener 
were  not  ready  to  cart  away  the  dung  and  bring  back 
fresh  fruit  and  vegetables.  As  tbe  dung  of  the  modern 
horse  bids  fair  to  be  cinders^  one  hopes  that  a  demand 
will  spring  up  for  human  faeces,  and  that  the  necessary 
machinery  for  their  decent  daily  removal  will  be  accom- 
plished. 

TOO  MUCH  WATER. 

The  soils  of  cities  become  polluted  because  there  is  a 
deficiency  of  air  and  sunlight  and  an  excess  of  water. 
The  careless  inhabitants  can  get  water  by  turning  a  tap. 
They  throw  it  down  the  middens,  they  cast  it  on  the  ash 
heaps,  they  spill  it  on  the  surface.  The  subsoil  is  never 
relieved  of  water  by  pumping,  and  foul  liquids  are  sure 
to  be  soaking  into  it  from  cracked  drain-pipes.  Nothing 
can  purify  a  filth-sodden  soil  except  tillage,  and  I  much 
doubt  whether  an  impermeable  paving  will  do  any  good 
if  there  be  a  chance  of  drain-pipes  leaking  beneath  it. 
In  some  of  our  filthy  industrial  sties  no  sanitary  measures 
short  of  destruction  can  possibly  do  much  good,  and  I  fail 
to  see  the  use  of  herculean  and  endless  labour  in  order  to 
secure  the  survival  oi:  the  unfittest,  unless  we  give  the 
possibility  of  wholesome  life,  which  cannot  be  attained 
without  adequate  space. 

In  these  places  the  soil  has  become  polluted  because 
faecal  matter  has  been  allowed  to  escape  the  action  of  the 
humus,  and  being  mixed  with  water  has  been  deliberately 
taken  through  to  the  subsoil,  out  of  the  reach  of  natural 
forces  which  make  for  purity,  and  beyond  the  possibility 
of  tillage  which  assists  Nature  to  accomplish  her  bene- 
ficent work  in  the  interest  of  man. 

It  is  only  a  well-tilled  humus  that  can  satisfactorily 
deal  with  excreta.  If  there  be  an  excess  of  water,  i.e. 
if  the  humus  is  drowned,  as  in  a  sewage  farm,  then  any 
protective  action  is  very  problematical. 
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The  following  is  of  interest  in  this  connection. 

1894.  High  Wycombe  (Dr.  S.  W.  Wheaton) .— Town  in 
a  long  valley  between  chalk  hills.  Rapidly  increasing^ 
population  15,000  (?).  Lies  on  gravel  bed,  water  mainly 
from  shallow  wells,  partly  from  waterworks  (private  com- 
pany). Town  was  sewered  in  1882.  The  sewage  runs 
to  a  twelve-acre  sewage  farm  about  a  mile  from  the 
town,  and  after  mixing  with  a  preparation  of  alumino- 
ferric  oxide  in  a  sludge  pit,  its  liquid  effluent  flows 
directly  on  to  the  land.  The  water-closets  of  the  town 
bad,  and  seldom  adequately  flushed. 

Enteric  fever  had  occurred  every  year  since  1886.  In 
one  house  the  admission  of  a  girl  with  enteric  was  fol- 
lowed by  eight  cases,  and  it  was  found  that  {inter  alia) 
the  soil-pipe  of  the  closet  passed  over  the  well  and 
dripped  into  it. 

Again  in  December,  1894,  after  a  heavy  downpour, 
excreta  were  washed  out  of  the  sewers  and  into  the  wells. 

1895.  Wycombe  Marsh  (Dr.  G.  S.  Buchanan)  —Two 
miles  below  High  Wycombe,  and  having  the  sewage  farm 
of  High  Wycombe  at  its  upper  end.  Population  700  in 
140  houses. 

Excreta  disposed  of  partly  in  privies  and  pails  (the 
contents  being  used  for  gardens),  and  partly  collected  by 
hopper  closets,  inadequately  flushed  and  run  into  soabr 
away  cesspools. 

In  autumn  of  1895,  twenty-four  cases  of  enteric  in  nine- 
teen houses  situated  between  two  streams^ — the  Back- 
water,^^ 195  feet  above  Ordnance  datum,  and  the  "  Wye,^^ 
185  feet  above  Ordnance  datum,  running  parallel  to  the 
Back-water  and  a  quarter  of  a  mile  from  it. 

The  direction  of  the  flow  of  ground  water  was  from  the 
Back-water  to  the  Wye  and  beneath  the  majority  of  the 
implicated  houses. 

The  Back-water  runs  through  the  High  Wycombe 
sewage  farm  of  twelve  acres,  and  in  fact  drains  it.  Owing 

3 


34 


THP]   PREVENTION   OP   ENTEEIC  TEVEE 


to  the  fact  that  tlie  sewers  of  High.  Wycombe  are  laid  in 
the  water-logged  gravel,  and  that  the  pipes  necessarily 
leak,  an  enormous  quantity  of  "  sewage/^  estimated  at 
2,000_,000  gallons  per  diem,  is  poured  on  to  the  farm.  The 
volume  of  the  ^'  back-water  is  about  doubled  after 
passing  through  the  *^  farm/^ 

In  September,  1895,  a  mill  below  the  village  which 
had  been  long  untenanted  was  let,  and  a  dam  previously 
partly  opened  was  closed.  This  stopped  the  flow  in  the 
streams  of  Wycombe  Marsh,  with  the  result  that  the  sub- 
soil water  became  impregnated  with  the  sewage  of  High 
Wycombe,  and  the  wells  of  the  village  were  more  or  less 
affected. 

Sir  R.  Thorne-Thorne,  in  commenting  upon  this  case, 
says  that  it  is  interesting,  since  "it  illustrates  a  danger 
which  may  devolve  on  one  community  as  the  result  of 
works  carried  out  solely  in  the  interests  of  another  com- 
munity.^^    (See  also  Beverley,  p.  6.) 

The  river  Wye  flows  into  the  Thames  at  Bourne  End. 

N.B. —  2,000,000  gallons  of  water  per  diem  is  the  equi- 
valent of  seven  inches  of  rain  per  diem  on  twelve  acres 
of  land,  or  2555  inches  or  212  feet  per  annum. 


DEEP  BUEIAL. 

^  Again,  the  deep  burial  of  faeces  will  preserve  them, 
and  not  help  their  destruction,  which  is  what  we  want. 
Deep  burial  in  a  porous  soil  may  not  be  without  danger. 

For  illustrations  of  this  danger  arising  from  burying 
infected  faeces  deeply,  I  would  allude  to  a  valuable 
report  made  to  the  Local  Government  Board  in  1877  by 
Dr.  Ballard,  on  a  prolonged  outbreak  of  enteric  at  Ascot 
in  1873-4—5-6.  The  epidemic  was  a  milk  epidemic,  but 
the  main  difficulty  was  to  account  for  the  specific  infection 
of  the  dairyman^s  well. 

Dr.  Ballard  points  out  that  the  water-supply  of  this 
district  is  (or  was)  from  wells  sunk  into  a  "  running 
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sand  ^'  saturated  with  watei%  lying  immediately  below 
tlie  denser  superficial  sand. 

The  excreta  of  the  first  case  which  was  imported  into 
the  district  were  buried  in  a  hole  in  the  sand  (depth 
not  stated),  and  further  there  was  a  leakage  of  the 
water-closet  drains  into  the  sand,  and  Dr.  Ballard 
suggests  that  the  infected  material  may  have  reached 
the  dairyman's  well  by  the  running  sand."*^  He  puts 
this  view  forward  as  an  hypothesis,  and  not  as  a  proved 
fact,  but  the  calmly  considered  notions  of  so  careful  and 
contemplative  an  observer  are  not  to  be  neglected. 

This  Ascot  outbreak  of  enteric,  affecting  69  persons, 
mainly  of  the  upper  and  middle  classes,  appears  to  have 
been  started  by  the  importation  in  1873  of  a  case  belong- 
ing to  the  well-known  Marylebone  milk  epidemic  of  that 
year.  This  latter  epidemic  was  due  to  a  case  in  Bucking- 
hamshire. Thus  we  see,  in  these  days  of  rapid  transit, 
how  far  infections  may  travel. 

The  Marylebone  milk  epidemic  is  a  good  instance  of 
the  wrong  disposal  of  infected  faeces,  and  the  danger  of 
mixing  them  with  water. 

1873.  Marylebone  milh  epidemic  (Mr.  N.  Kadcliffe). — 
The  cause  of  this  epidemic  was  traced  to  a  farm  in. 
Buckinghamshire.  The  dairy  well  had  become  polluted 
by  long-continued  soakage  from  a  piggery,  the  soakage 
creeping  along  the  foundations  of  a  wall.  Against  this  wall 
was  the  farm  ^'  ash  heap,'^  in  which  the  evacuations  of 
the  farmer  (who  died  of  enteric)  had  been  buried,  and 
upon  which  were  cast  all  the  chamber  slops  of  the  sick 
man^s  room.  This  filthy  mixture  drained  with  the  soakage 
from  the  piggery  into  the  well. 

It  is  necessary  to  repeat  that  if  fasces  are  placed  on  to 
humus  no  antiseptics  must  be  used.  Such  addition 
merely  prevents  the  humus  from  doing  its  work.  The 
unpopularity  of  town  refuse  with  farmers  is  largely  due 
to  the  antiseptics  which  have  been  mixed  with  it,  and 
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whicli,  to  borrow  a  phrase  used  by  an  agriculturist^  effec- 
tually    Mil  the  dung  J' 

WELLS. 

I  believe  that  a  well^  by  draining  the  soil,  helps  to 
maintain  the  purity  of  the  soil ;  and  it  is  most  important 
to  remember  that  when  water  for  household  purposes  is 
pumped  from  the  soil,  the  slop  water  returned  (allowance 
being  made  for  evaporation)  must  always  be  less  than 
the  water  pumped.  There  is,  therefore,  not  much  danger 
of  getting  the  soil  round  the  dwelling  water-logged  and 
unwholesome. 

When,  on  the  other  hand,  an  artificial  supply  is 
brought  into  a  low-lying  district  already  sodden  with 
filth,  and  when  we  give  up  pumping  and  proceed  to  soak 
the  land  with  our  new  supply,  the  purification  of  such 
soil  becomes  a  matter  of  increasing  difficulty. 

Purification  of  the  soil  is  attained  by  tillage,  and  by 
allowing  the  humus  to  breathe,  and  not  by  drowning  it. 

At  my  cottage  at  Isleworth,  where  I  have  a  quarter  of 
an  acre  of  land,  I  have  my  own  well,  and  I  feel  certain  it 
is  a  much  safer  supply  than  the  public  supply  of  the 
district. 

The  instances  of  pollution  of  private  wells  by  leaking 
sewers  and  cesspools  are  innumerable,  but  these  have 
been  mostly  small  family  epidemics,  and  there  can  be 
little  doubt  that  on  the  whole  there  is  safety  in  private 
wells, — absolute  safety  if  the  owner  have  common  sense 
and  will  take  a  little  trouble.  Private  wells  in  crowded 
cities  must  always  be  dangerous,  because  of  the  inevitable 
leaking  sewer. 

I  ventured  to  express  the  opiuion  in  1892  that  a 
shallow  well  properly  made,  and  in  the  midst  of  whole- 
some surroundings,  is  a  perfectly  safe  source  of  water,  and 
it  is  gratifying  to  find  that  this  opinion  is  shared  by  so 
eminent  an  authority  as  Prof.  R.  Koch.  Koch  {'  Bacte- 
riological Diagnosis   of  Cholera,^  1894)    advocates  the 
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raising  of  water  from  the  subsoil  by  means  of  tube  wells,, 
whicli  be  maintains  is  a  perfectly  safe  metbod.  He 
says,  "  People  are  now  everywhere  endeavouring  to 
perfect  the  supplying  of  water  on  a  large  scale  to  the 
highest  possible  degree,  but  they  should  direct  their 
attention  to  the  procuring  of  water  on  a  small  scale  also, 
and  seek  to  limit  the  spread  of  cholera  to  a  minimum,  so 
far  as  it  depends  on  water,  by  improving  wells  in  the 
manner  I  have  indicated.  Just  in  tbis  respect  a  great 
deal  still  remains  to  be  done/^ 

In  a  report  made  to  the  Local  Government  Board  in 
1893,  by  Dr.  Bruce  Low,  will  be  found  a  table  which 
shows  conclusively  how  large  a  measure  of  protection 
against  enteric  fever  is  afforded  by  the  use  of  wells  for 
the  supply  of  water,  even  though  those  wells  may  be  (as 
in  many  instances  was  the  case)  badly  constructed  and 
negligently  kept.  In  the  Gainsborough  Rural  Sanitary 
District  it  was  found  that  in  41  villages,  with  a  population 
of  13,063,  in  whicli  the  inhabitants  drank  well  water, 
there  were  in  four  and  a  half  years  25  notifications  of 
enteric  ;  whereas  in  10  neighbouring  villages,  with  a 
population  of  5693,  the  inhabitants  of  which  drank  Trent 
water  or  canal  water,  the  number  of  cases  of  enteric  was 
167.  In  the  first  group  the  incidence  of  enteric  was 
1*92  per  1000  ;  in  the  second  group  it  was  29'3. 

It  will  be  gathered  that  my  sanitary  faith  consists  in  a 
firm  belief  (I  do  not  know  a  single  fact  to  the  contrary) 
in  the  protection  afforded  to  our  water-supplies  by  a  well- 
tilled  humus.  I  believe  that  organic  filth  of  all  kinds 
should  be  kept  upon  the  surface  to  nourish  the  humus, 
and  not  be  placed  beneath  it  to  endanger  the  wells  ;  and 
I  believe  that  the  great  cause  of  the  modern  increase  of 
enteric  fever  has  been  the  water-closet,  which  has  fouled 
and  is  still  fouling  our  sources  of  water.  In  proportion 
as  we  have  given  up  foul  water-supplies  and  have  gone 
further  afield  the  mortality  from  enteric  has  lessened;  but 
the  sudden  outbursts  of  late  years  have  shown  that  we 
have  "  scotched  the  snake,  not  killed  it/^  and  it  is  im- 
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possible  to  see  any  finality  or  real  safety  in  our  sanitary 
arrangements  so  long  as  they  are  dominated  by  the  idea 
of  putting  our  filth  out  of  sight  below  the  humus  instead 
of  on  it. 

ENTEEIC  AND  OVEK-CKOWDING. 

The  late  Dr.  Murchison  was  of  opinion  that  over- 
crowding was  not  an  important  factor  in  the  causation  of 
enteric  fever^  and  it  is  quite  true  that  in  comparison  with 
typhus  or  smallpox,  or  other  mainly  air-borne  contagion, 
over-crowding  plays  an  insignificant  part  among  the  pre- 
disposing causes  of  the  disease  we  are  considering. 

Nevertheless  a  reference  to  the  Registrar- GeneraPs 
last  Decennial  Supplement  (supplement  to  the  Fifty-fifth 
Annual  Report,  1895)  will  show  (Table  Yl,  p.  115)  that 
enteric  fever  was  most  rife  in  the  more  crowded  counties. 
Thus  the  average  death-rate  from  enteric  fever  for  the 
whole  of  England  and  Wales  during  the  ten  years  1881-90 
was  '20  per  1000  persons  living. 

Eleven  counties  had  an  enteric  death-rate  higher  than 
the  average,  viz.  Lancashire,  Durham,  and  Nottingham, 
•27;  North  Riding  and  South  Wales,  '26;  East  Riding, 
•24  ;  Northumberland,  ^23  ;  West  Riding,  "22  ;  Cheshire, 
Monmouth,  and  Hampshire,  •21. 

On  the  other  hand,  the  thirteen  counties  having  the 
lowest  death-rate  from  enteric  were  Hereford,  •OG  ;  Rut- 
land, '08  ;  Bedford,  "09  ;  Wilts  and  Dorset,  '10  ;  Somerset, 
Surrey,  and  Oxford,  '11  ;  Suffolk  and  Berkshire,  '12  ; 
Sussex,  Huntingdon,  and  Cumberland,  '13. 

Broadly  speaking,  one  may  say  that  the  enteric  death- 
rate  was  highest  in  the  manufacturing  counties  and 
lowest  in  the  agricultural  counties. 

Hampshire  is  the  only  county  which  apparently  con- 
tradicts this  statement,  so  that  it  may  be  well  to  say  that 
the  relatively  high  enteric  death-rate  in  this  county  is 
largely  due  to  the  big  seaport  towns,  with  hospitals 
!  (civil,  naval,  and  military)  and  asylums. 
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Tiie  reason  for  the  relative  excess  of  enteric  in  the 
more  crowded  districts  is  not  far  to  seek.  Not  only  is  tlie 
pollution  of  rivers  at  its  maximum  in  these  counties,  but 
the  space  round  the  dwellings  is  often  so  restricted  that 
it  is  impossible  to  prevent  the  pollution  of  the  air  and  soil 
by  excremental  matter. 

The  rural  counties  are  constantly  being  threatened  with 
various  expensive  so-called  sanitary  works.  It  is  impor- 
tantj  therefore,  to  bear  in  mind  that  these  counties  suffer 
less  from  enteric  than  the  wealthy  urban  districts. 

In  over-crowded  places,  where  people  live  night  and 
day  in  what  one  may  call  excremental  surroundings,  there 
is  no  escape  from  contamination.  It  must  be  in  air,  soil, 
and  water  ;  in  their  food  ;  on  their  cooking  utensils  and 
clothing  ;  in  short,  everywhere.  The  only  real  remedy 
for  this  state  of  things  is  space  round  the  dwelling.  Great 
schemes  of  sewerage  and  water- supply  have  hitherto  merely 
increased  over-crowding.  Our  224  millions  of  local  debt 
has  not  abolished  enteric,  while  in  some  places  it  appears 
to  have  increased  tuberculosis  and  diphtheria. 

As  an  instance  of  enteric  in  crowded  areas,  I  cull  the 
following  from  a  report  by  Dr.  Bruce  Low  (1896)  on  a 
northern  town  (Middlesbrough)  where  enteric  is  endemic, 
and  at  times  epidemic. 

The  population  of  this  town  has  grown  in  little  more 
than  half  a  century  from  5000  to  over  85,000.  It  lies  on 
a  flat  near  the  sea,  and  is  mainly  occupied  with  the  coal 
and  iron  trades.  The  area  is  (excluding  foreshore  and 
tidal  water)  some  2700  acres,  and  in  the  most  crowded 
parts  10,000  people  are  congregated  on  fifty-five  acres 
of  land.  Dr.  Bruce  Low  says,  The  older  parts  of  the 
town  are  very  closely  built ;  .  .  .  .  the  backs  of  some  of 
the  houses  are  often  shut  in  by  outbuildings,  privies,  and 
the  like — some  [houses]  in  the  old  parts  of  the  town  are 
very  bad,  ....  in  a  dilapidated  condition.  Houses  of 
this  class  let  for  as  little  as  one  shilling  per  week,  and 

afford  shelter  for  a  very  low  class  of  the  population  

The  employment  at  the  works  attracts  numbers  of  persons 
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of  a  sMfting  class  from  a  distance.  Many  of  these 
people  are  improvident,  intemperate,,  and  uncleanly  in  their 
habits  

"  When  a  high,  tide  coincides  with  heavy  rainfall,  the 
sewers  are  unable  to  contain  the  accumulated  sewage  and 
storm  water.  As  a  consequence  there  is  backing  up  and 
ultimate  escape  of  dilated  sewage  from  street  and  yard 
gullies,  flooding  some  streets  and  the  basements  of  houses.^' 

The  middens  are  bricked  and  not  cemented,  and  the 
ground  below  is  often  saturated  with  black  and  filthy  fluid. 
....  Occasionally  a  single  midden  receives  the  discharge 
from  as  many  as  six  privies.  These  privies  are  often  a 
short  distance  from  back  doors  and  back  windows,  and 
in  numerous  instances  face  the  pantry  window  and  are 
within  a  few  feet  of  it.'^  In  one  case  the  people  com- 
plained that  their  windows  could  not  be  opened  owing 
to  the  abominable  odours  emitted  by  the  midden.  ...  In 
some  cases  between  the  backs  of  dwellings  in  parallel 
streets  there  is  a  double  row  of  midden  privies  divided 
by  a  narrow  back  passage  only  four  feet  wide.  .  .  . 
The  contents  of  the  privy-middens  are  said  to  be  emptied 
once  a  fortnight.  The  wet  filth  and  ashes  are  mixed  and 
thrown  out  of  the  midden  into  a  wheelbarrow,  which  is 
emptied  out  upon  the  macadamised  surface  of  the  front 
street,  and  .  .  .  the  contents  lie  in  the  street  for  a  time 
while  the  fluid  filth  soaks  away.^^ 

Ash  closets  provided  with  pans  are  also  in  use.  They 
are  emptied  on  an  average  twice  a  week,  but  the  system 
is  greatly  misused  by  the  householder.  We  read  that  the 
pans  are  sometimes  dusted  inside  with  carbolic  powder. 

The  pan  contents  .  .  .  are  taken  to  the  depot,  and  after 
rough  articles  such  as  tin  cans,  matting,  and  the  like 
have  been  removed,  most  of  the  residue  is  put  into  trucks 
for  reuioval  to  the  rural  districts.  .  .  .  There  is  a  growing 
difiiculty  in  getting  rid  of  pan  contents. 

The  dirty  habits  of  the  lower  classes  [in  Middles- 
brough] also  increase  the  dangers  above  indicated.  In- 
deed, it  was  found  that  the  largest  number  of  enteric 
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fever  cases  occurred  in  those  parts  of  the  wards  occupied 
by  the  roughest  class  of  the  population,  people  who  took 
no  care  of  their  houses  or  their  persons,  aud  paid  very 
little  attention  to  the  state  of  their  food.  Some  of  these 
persons  sleep  in  unwholesome  '  box-bed  places/  which 
resemble  cupboards  partitioned  off  from  the  living  room 
and  ventilated  only  by  a  small  aperture,  which  when 
opened  often  overlooks  the  midden  a  few  feet  away.^' 

Dr.  Bruce  Low  is  inclined  to  think,  as  well  he  may, 
that  the  fever  in  this  town  is  indigenous  fever  fostered 
by  unwholesome  conditions  pertaining  to  the  town  itself/^ 

Quite  different  are  the  circumstances  of  the  town  of 
Bicester  (Dr.  Theodore  Thomson,  1896),  with  some  3000 
inhabitants  on  as  many  acres  of  ground,  a  straggling  and 
old-fashioned  town  with  a  stationary  population.  Most 
of  the  houses  have  good  gardens  or  yards,  and  there  are 
vault  privies,  pan-closets,  and  a  few  water-closets. 

Of  the  twenty-eight  persons  first  attacked  with  enteric 
twenty-six  obtained  their  water  from  Crockwell  Spring, 
situated  at  a  point  where  the  town  sewer  describes  a 
semicircle  round  it,  having  the  spring  in  the  middle  at  a 
distance  of  some  eight  feet.  This  encircling  sewer  was 
found  to  be  broken  and  leaking. 

I  have  brought  the  closely  packed  manufacturing  town 
into  juxtaposition  with  a  country  town  for  the  sake  of 
contrast.  In  a  place  like  Middlesbrough,  where  people 
live  surrounded  by  fgecal  befoulment,  there  is  no  possi- 
bility of  their  condition  being  made  better  or  worse  by 
water-closets.  Nothing  can  remedy  such  a  state  of 
things  short  of  total  destruction  and  reconstruction. 
Pending  that,  however_,  I  think  the  daily  removal  of  ex- 
creta should  be  aimed  at,  and  the  local  authority  should 
endeavour  to  acquire  a  tract  of  land  to  give  an  object 
lesson  in  the  advantage  of  a  really  scientific  treatment  of 
excreta. 

Dr.  Murchison  was  of  opinion  that  the  da.nger  of 
infection   from  enteric  stools  was  increased  by  putre- 
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faction.  The  permitting  of  faeces  to  remain  about  the 
house  for  a  week  or  fortnight,  just  long  enough  for 
putrefaction  to  attain  its  maximum,  must  be  terribly 
hazardous.  The  model  bye-laws  of  the  Local  Govern- 
ment Board  permit  privies  within  six  feet  of  the  back- 
door ! 

Is  no  correction  for  dangerous  sanitary  negligence 
ever  to  be  tried  with  the  individual  ?  A  gentleman  is 
placed  in  the  dock  for  not  having  his  bicycle  lamp 
lighted  ;  is  nothing  to  be  done  to  the  man  who  endangers 
his  neighbour's  health  by  swinish  apathy  ?  Many  towns 
■correct  filthy  language  by  fine  ;  can  nothing  be  tried 
against  filthy  acts_,  which  are  infinitely  more  dangerous  ? 

In  a  small  town  like  Bicester  or  in  a  village  the  pro- 
blem is  very  different.  If  the  inhabitants  would  abolish 
their  water-closets,  and  with  them  all  underground  sewers 
and  cesspools,  and  allow  their  slop-water  and  storm-water 
to  run  in  open  channels  or  filtration  gutters,  all  risk  of 
epidemics  of  enteric  would  end.  In  such  a  place  the 
great  need  is  properly  organised  and  daily  scavenging. 
Every  receptacle  for  filth — dry  closet,  ash-bin,  slop- 
gutters_, — all  should  be  cleaned  and  swept  out  every  day, 
and  the  stuff  put  to  its  proper  use  on  a  spot  of  public 
ground  where  the  people  may  receive  an  object  lesson  which 
should  show  how  much  it  is  to  their  own  interest  to  be 
cleanly. 

I  have  been  at  some  pains  to  lay  down  what  I  consider 
to  be  the  true  lines  for  disposing  of  enteric  excreta,  and 
incidentally  for  disposing  of  putrescible  filth  generally. 
I  am  well  aware  that  in  big  cities,  where  houses  have  no 
curtilage^  the  convenience  of  the  water-closet  will  cer- 
tainly override  all  other  considerations.  If  any  improve- 
ment is  to  take  place  on  the  lines  I  have  indicated,  such 
improvement  must  begin  at  the  outskirts  of  towns  and 
not  in  the  centre.  But  the  water-closet  is  practically 
established  by  law.  and  no  encouragement  is  given,  even 
in  country  places,  to  the  householder  who  may  think  as 
I  do,  and  who  may  wish,  for  his  own  health  and  profit. 
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to  work  out  his  sanitary  salvation  on  his  own  premises 
and  independently  of  the  sanitary  authority.  No  man, 
of  course,  must  be  allowed  to  endang-er  the  health  of  his 
fellow-man  ;  but  we  all  do  this  when  we  poke  excrement 
into  a  sewer  without  any  certain  knowledge  that  it  will 
not  leak  to  our  neighbour's  water.  Individual  respon- 
sibility in  sanitation  no  longer  exists,  and  it  is  impossible 
to  fix  any  responsibility  on  public  bodies. 

The  long  list  of  epidemics  caused  by  public  works 
must  make  us  think  that  this  system  is  not  working 
quite  satisfactorily.  In  my  published  writings  I  deal 
with  these  questions  at  some  length,  and  I  also  try  to 
work  out  some  of  the  details  for  the  attainment  of  a 
profitable  and  safe  sanitary  independence.  In  opening 
this  debate  I  have  found  it  necessary  to  adhere  strictly 
to  the  discussion  of  principles. 


APPETSTDIX  OF  CASES. 


1867.  Guildford  (Dr.  George  Buchanan). — 250  cases 
due  to  pollution  of  a  new  chalk  well  supplying  part  of 
the  town,  by  quantities  of  sewage  leaking  from  an  old 
ill-constructed  sewer. 

Dr.  Buchanan  alludes  to  the  fact  that  the  conversion 
of  privies  into  water-closets  was  a  danger  especially  in 
the  chalky  soil  of  Guildford. 

Sir  J.  Simon  commenting  on  the  case  says,  "  The  new 
well,  no  one  could  doubt,  was  most  dangerously  situated; 
in  the  porous  and  fissured  chalk  stratum  it  was  within 
ten  feet  of  various  sewers,  one  of  which  indeed  was 
traversed  by  the  iron  delivery  pipe  of  the  high  service,'^ 
&c. 


44 


THE    PKEVENTION   OF   ENTERIC  FEVER 


1870.  Warwick  (Dr.  Buchanan). — The  public  water- 
supply  of  the  town  scandalously  filthy. 

1873.  Sherborne  (see  p.  12). 

1870-73.— Mr.  Simon  gives  a  list  of  147  places 
infected  in  these  years.  In  almost  all  of  these  reports 
the  words  '^polluted  water or  their  equivalents  appear^ 
but  the  details  are  seldom  given,  and  no  further  analysis 
would  prove  profitable. 

1874.  Lewes  (Dr.  Thorne  Thorne). — 450  cases_,  due  to 
pollution  in  the  course  of  and  at  the  periphery  of  water 
service  caused  by  intermissions  in  the  supply. 

The  water  main  at  one  spot  passed  through  the  centre 
of  one  of  the  public  sewers.  '^This  sewer  was  in  conse- 
quence opened  up,  and  when  the  arch  of  the  culvert  was 
removed  at  the  point  where  the  water  main  passed  through 
it  a  jet  of  water  suddenly  shot  up  into  the  air.  There 
was  a  hole  in  that  portion  of  the  water  main  which  was 
inside  the  sewer.'" 

1876.  Tideswell,  Derbyshire  (Dr.  Thorne). — Outbreak 
of  enteric.  "  Spread  of  disease  favoured  by  conditions 
in  an  intermitting  water  service  allowing  of  suction  of 
foul  air  into  water-pipes.^^ 

1878.  Dewsbiiry  District  (Dr.  Thorne). — Population 
124,286.     Excessive  mortality,  especially  enteric. 

Water-supply  for  some  districts  liable  to  pollution  at 
its  sources,  and  periodically  fouled  in  the  delivery  mains 
during  intermissions  in  the  service.''^ 

1879.  Ohehampton  (Dr.  Blaxall). — '^Water-supply  ex- 
posed to  pollution  by  direct  communication  between  water 
mains  and  closets.''^ 

1879.  Redhill  and  Caterham  (see  p.  5). 
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1880.  Enfield  (Dr.  Parsons). — Occasional  occurrence 
of  enteric.  Causes  multiple.  Probable  local  contami- 
nation of  intermittent  water  service  by  reflux  of  foul 
matters  from  water-closet.^^ 

1880.  Haverfordwest  (Dr.  Parsons). — Epidemic  of  en- 
teric. Public  water-supply  insufficient  and  liable  to 
contamination  both  at  reservoirs  and  in  course  of  delivery 
by  sewer  air  sucked  in  during  intermissions  through  leaky 
flush-valves.^^ 

1880.  West  Cowes  (Dr.  Ballard). — Enteric  fever  pre- 
valent. Intermittent  water-supply  liable  to  pollution 
in  the  mains.^^ 

1880.  Sandown  (Dr.  Ballard). — ^^Water-supply  from 
waterworks  taken  from  a  stream  much  polluted  in  its 
course  by  sewage  and  excrement.'^ 

1880.  Vent7ior  (Dr.  Ballard). — "  Water-supply  from 
waterworks  intermittent,  and  polluted  dangerously  by  free 
admission  of  sewer  air  into  reservoir  by  means  of  over- 
flow pipe.''^ 

1880.  Llanelly  (Dr.  Parsons). — Water-supply  constant 
and  plentiful,  but  liable  to  contamination  by  filth  of 
population  living  above  intake.^' 

1880.  Newlyn  East,  Cornwall  (Dr.  Ballard). — ''Yery 
scanty  supply  of  water,  and  mainly  from  a  well  with 
which  the  village  drain  freely  communicated  near  its 
outlet.'' 

1880.  Totnes  (Dr.  Parsons). — "  Outbreak  apparently 
due  to  failure  of  town  water-supply  in  the  exceptionally 
dry  summer_,  and  consequent  want  of  flushing  of  sewers, 
drains,  and  w.c.^s. 
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1881.  Blachhurn  {Dr.  Airy). — 238  cases  due  to  fouling' 
of  a  culvert  belonging  to  the  water  company  by  soakage 
from  privies  and  surface  drainage  of  adjacent  cottages  at 
the  village  of  Guide^  in  which  there  had  been  cases  of 
enteric  fever. 

1881.  i^oc^mi^i  (Dr.  Parsons). — Severe  epidemic.  Cause? 
Water-supply  liable  to  contamination.  Possibility  of 
reflux  of  foul  matters  into  public  water-supply  from 
closets  flushed  direct  from  an  intermittent  service.^^ 

1882.  Bangor  (Dr.  Barry). — 548  cases  caused  by  the 
filter  beds  being  flooded  with  raw  river  water  containing 
excremental  matter. 

1884.  Bheerness  (Mr.  John  Spear). — ''^  Water  service 
intermittent^  water  mains  often  laid  in  same  trench  with 
tributary  sewers,  and  interchange  of  contents  between 
house  drains  and  house  service-pipes  several  times  dis- 
covered.^' 

1885.  Kidderminster  (Dr.  Parsons). — 1200  cases  at 
least.  Probably  due  to  in-suctions  of  impurity  during 
intermissions.  The  fouling  of  a  deep  well  by  percolation 
of  subsoil  water  and  sewage  during  a  drought  also  not  by 
any  means  excluded. 

1883.  Eitchin  (Mr.  W.  H.  Power).— Outbreak  of 
enteric  associated  with  defects  of  the  public  waterworks_, 
permitting  occasional  back-flow  of  sewage-polluted  river 
water  into  the  pumping  well.'' 

1884.  Beverley  (Dr.  David  Page). — 231  cases  due  to 
contaminated  supply  of  Beverley  Waterworks  Company 
derived  from  deep  chalk  wells  (333  feet  in  all).  Com- 
pany's well  and  reservoir  close  to  sewage-irrigated  field 
belonging  to  East  Riding  County  Lunatic  Asylum. 
Sewage  from  asylum  is  supposed  to  have  trickled  along- 
side the  well  shaft. 
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1885.  Faldingworth  (Dr.  Gresswell). — Small  outbreak 
traceable  to  pump  water  polluted  by  washings  from  a, 
fever  case  imported  from  Newark. 

1887.  Margate  (Dr.  Page). — Increase  of  mortality  from, 
enteric.  Water-supply  pumped  from  a  well  in  the  clialk, 
on  the  outskirts  of  the  borough  beside  a  populous  and 
growing  neighbourhood.  Water  of  bad  quality  and 
exposed  to  contamination  by  soakage  of  sea  water  and 
from  cesspools.^' 

1888.  Mountain  Ash  (see  p.  10). 

1888.  Buckingham  (Dr.  Parsons). — Sudden  outbreak  of 
enteric,  confined  at  first  to  a  poor  suburb  of  the  town,  and 
specially  affecting  persons  drinking  water  from  a  parti- 
cular "  spout. The  water  conduit  to  this  spout  exposed 
to  pollution  from  a  leaky  drain  which  had  received  speci- 
fically infected  excreta  from  a  previous  case  of  enteric 
fever. 

1889.  Longton,  Staffordshire  (Mr.  Spear). — 155  cases. 
^'  Special  incidences  of  primary  invasion  in  part  of  the 
town  getting  a  supply  from  a  particular  section  of  the 
public  water  service.'^ 

1889.  Rochester  (Mr.  Spear). — Public  water-supply  from 
wells  in  the  chalk.  In  very  many  cases  at  Strood,  and 
in  a  few  in  Rochester,  I  found  water-closets  supplied 
direct  from  the  mains,  i.  e.  without  the  intervention  of 
any  cistern  or  tank.  The  danger  of  in-suction  of  air,  and 
even  of  solid  matter  into  the  water-pipes  from  closet  pans, 
during  temporary  discontinuance  of  water  pressure,  is- 
well  known  to  attend  this  objectionable  arrangement.^^ 


1889.  Houghton-le- Spring  (see  p.  6). 
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1890-  91.  Tees  Valley  (Dr.  Barry).— 1463  cases  due  to 
public  water-supplies  taken  from  the  Tees^  which  was 
more  than  ordinarily  polluted  after  a  flood. 

The  water-supplies  were  owned  by  the  Darlington 
Corporation  and  the  Middlesbrough  Water  Board.  The 
river  is  found  to  be  at  all  times  subject  to  conditions  of 
the  gravest  fouling  by  reason  of  the  fact  that  human  ex- 
creta and  other  filth  are  knowingly  and  deliberately  con- 
veyed to  it.'' 

1891.  Botherham,  Bavjmarsh,  and  Mashorough  (Dr. 
Theodore  Thomson). — 211  cases.  Caused  by  the  pollu- 
tion of  the  High  Level  Water-supply  of  the  Kotherham 
Corporation. 

Pollution  caused  by  the  washings  of  manure  inclusive 
of  human  excrement  into  the  streams  contributing  to  the 
public  supply. 

1891-  2.  King's  Lynn  (Dr.  Bruce  Low). — 226  cases^ 
mainly  in  February  and  March,  1892,  due  to  fouling  of 
public  water-supply  by  the  direct  inflow  of  manurial  filth 
inclusive  of  human  excreta  and  typhoid  excreta  after  a 
sudden  thaw  and  flood. 

1890-93.  Newarh  (Dr.  Bruce  Low).— Out  of  a  total  of 
297  cases  of  enteric  fever,  78*5  per  cent,  occurred  among 
that  half  of  the  population  which  habitually  consumed 
water  from  the  public  service.'' 

This  water  consisted  in  part  of  raw  unfiltered  water 
from  the  Trent. 

1892-  3.  Chester-le-Street  (Dr.  Maclean  Wilson).— 58 
cases,  mainly  occurring  in  the  area  of  the  Consett  Water 
Company,  which  obtained  its  water  from  the  Stanley  Burn. 
The  burn  was  more  or  less  fouled  with  excrement,  but 
three  miles  above  intake  was  a  cottage  draining  into  the 
burn,  and  which,  in  October,  1892,  contained  four  cases 
of  enteric. 
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The  Consett  water^  before  distribution,  was  subjected 
to  sand  filtration,  but  it  is  pointed  out  tbat  the  sand  was 
obtained  from  the  banks  of  the  polluted  river  Wear. 

1893.  Atherstone,  Warwick  (Dr.  Wheaton). — Outbreak 
of  enteric  due  to  the  introduction  into  the  town  water 
mains  of  polluted  water  (particulars  not  given). 

1893.  Worthing  {By.  Theodore  Thomson). — 1411  cases 
in  Worthing,  West  Worthing,  and  West  Tarring.  The 
epidemic  in  Worthing  caused  by  leakage  of  a  sewer  into 
a  heading  run  from  the  bottom  of  a  deep  chalk  well.  The 
epidemic  in  West  Tarring  and  West  Worthing  pre- 
sumably due  to  infection  of  the  water  mains  by  the 
entrance  of  filth  from  the  surface  through  ball  hydrants. 

Speaking  of  the  Worthing  epidemic.  Sir  R.  Thorne 
Thorne  says,  Chemistry  had  all  along  failed  to  detect 
in  the  water  any  definite  impurity,  and  it  was  only  in  the 
later  stages  of  the  epidemic  that  the  results  of  bacterio- 
scopic  examinations  went  to  furnish  conclusive  evidence, 
not  only  of  its  being  fouled  by  faecal  matter,  but  of  its 
contamination  by  the  specific  material  of  enteric  fever. 

Both  waterworks  and  sewers  the  property  of  the 
Worthing  Corporation. 

1880.  Newport,  Isle  of  Wight  (Dr.  Ballard) Water- 
supply  from  waterworks  good  and  abundant  (vide 
1894). 

1894.  Newport,  Isle  of  Wight,  with  Parhhurst  Barracks 
Prison  (Dr.  Theodore  Thomson). — 516  cases  (population 
over  10,000).  4*2  per  cent,  of  those  drinking  ^^ISTewport 
water were  attacked;  1'7  per  cent,  of  those  drinking 
from  private  wells. 

The  water  was  from  chalk  wells  imperfectly  lined, 
polluted  by  an  adjacent  pond,  and  probably  by  more 
distant  leaking  cesspools,  of  which  there  were  many. 
Water  found  to  contain  Bacillus  coli. 
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1895.  Baunds,  Northants  (Dr.  Bruce  Low). — 129  cases, 
mainly  traceable  to  two  public  wells  which  had  been  dis- 
tinctly infected  by  the  rinsings  and  washings  of  utensils 
and  linen  and  stools  of  enteric  patients. 

Professor  Sir  WILLIAM  T.  aAIRDNER,  K.C.B. 

Any  remarks  that  I  can  make  on  this  subject  will  be 
mainly  historical,  for  it  is  now  many  years  since  I  was 
directly  associated  with  sanitary  work  ;  and  since  it  has 
become  the  practice  to  relegate  typhoid  patients  to  special 
hospitals  I  rarely  see  a  case  in  our  general  hospital,  and 
only  now  and  then  in  private  practice.  I  cannot  but  re- 
call that  the  first  occasion  on  which  I  ever  opened  my  lips 
before  this  Society  was  when  Dr.  Murchison  first  brought 
before  the  Society  the  early  sketch  of  the  great  work 
which  he  subsequently  published  on  the  continued  fevers. 
Dr.  Murchison  was  probably  even  at  that  time  quite  awake 
to  the  possibility  of  water  contamination,  but  the  doctrine 
of  the  day  was  not  water  contamination,  but  sewer  gas, 
the  details  of  which  as  a  cause  of  typhoid  fever  he  had 
had  occasion  to  report  upon,  and  very  elaborately  to  work 
out,  in  connection  with  the  Windsor  epidemic. 

At  that  time  very  few  houses  in  Glasgow  or  anywhere 
else  had  the  drains  properly  and  regularly  inspected,  and 
when  an  individual  case  or  cases  of  fever  occurred,  it  w^as 
almost  always  possible  to  discover  some  leakage  which 
gave  a  colour  of  probability  to  the  theory  that  the  escape 
of  sewer  gas  into  the  houses  might  have  been  the  cause 
of  the  fever  in  that  instance.  Thus  the  theory  of  sewer 
gas  came  to  occupy  what  was  no  doubt  an  undue  place  in 
the  popular  estimation  as  a  cause  of  typhoid  fever ;  and 
many  were  the  cases  which  were  attributed  to  that  cause, 
on  evidence  short  of  scientific  exactitude.  It  was  about 
this  time  that  the  illness  of  the  Prince  of  Wales  occurred^ 
and  gave  an  enormous  impulse  to  the  reigning  theory  j 
the  whole  search  then  was  in  the  direction  of  sewer  gas^ 
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and  the  water-supply  was  not  so  mucli  considered. 
More  recently  again  water  contamination  attained  much 
greater  prominence,  but  it  was  found  not  to  explain  all 
cases  of  typhoid  fever  occurring  in  an  endemic  form.  I 
am  not  sufficiently  conversant  with  the  facts  to  discuss 
.what  Dr.  Poore  has  said  about  the  prevalence  of  typhoid 
fever  in  Grlasgow  as  compared  with  other  places ;  but  I 
am  safe  in  saying  that  any  prevalence  of  fever  in 
Glasgow  at  all  would  be  a  difficult  matter  to  explain,  had 
it  not  been  for  the  facts  brought  to  light  in  connection 
with  milk  contamination.  In  fact  (speaking  of  a  time 
say  twenty  years  ago),  whenever  typhoid  fever  occurred 
to  any  considerable  extent,  the  tendency  always  was  to 
look  to  the  water-supply  of  the  locality  affected ;  whereas 
now  we  always  in  Glasgow  tend  to  look  to  the  milk,  the 
purity  of  the  water-supply  being  practically  above  sus- 
picion. The  real  source  of  contamination  is  therefore 
mostly  outside  the  city  area,  but  the  medical  officer  of 
health  is  always  very  careful  to  follow  out  the  history  of 
these  contaminations,  and  he  has  been  very  active  in 
obtaining  legislation  to  check  this  evil  by  placing  all 
dairies  which  supply  milk  to  Glasgow,  however  distant, 
under  careful  inspection.  I  cannot  refrain  from  bearing 
my  testimony  to  the  care  and  patience  under  difficult  cir- 
cumstances with  which  these  epidemics  have  been  tracked 
out  by  our  sanitary  officers.  I  remember  when  the 
question  of  milk  contamination  first  came  up,  I  was  called 
in  consultation  to  a  town  some  twenty  miles  out  of 
Glasgow,  and  when  talking  the  matter  over  with  the 
local  medical  man  (not  a  sanitary  official),  there  being  at 
the  time  an  epidemic  of  typhoid  in  the  place,  he  said  he 
knew  all  about  it,  and  could  confidently  point  to  certain 
houses  where  typhoid  fever  would  be  sure  to  occur, 
because  they  got  their  milk  from  one  particular  dairy. 
He  said  As  soon  as  I  observe  the  milk  cart  of  A  going  to 
a  door,  I  expect  there  will  be  fever  in  that  house. I 
then  asked  him  why  he  did  not  turn  this  knowledge  to 
practical  account ;  but  he  explained  that  it  would  be  very 
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difficult  to  prove  his  case  legally and  lie  would  expose 
liimself  to  the  risk  of  an  action  for  damages.  Now  this 
is  just  what  the  public  officers  have  succeeded  in  doing 
for  the  protection  of  the  community.  They  hold  the 
wires  and  communications^  and  they  can  bring  home  the 
responsibility  in  spite  of  every  effort  to  suppress  the  truth. 
I  remember  on  one  occasion  some  cases  of  typhoid  occurring 
among  our  students  with  more  than  one  death^  and  I 
appealed  to  the  medical  officer  of  health  for  an  explana- 
tion. He  said  that  his  facts  were  not  as  yet  sufficiently 
worked  out  for  him  to  tell  me  definitely  whence  it 
originated ;  but  he  suggested  that  the  students  should 
abstain  from  taking  milk  from  a  particular  source.  He 
said,  ^''Don^t  refer  to  me  as  an  authority,  and  don't  give 
any  reasons,  but  by  all  means  stop  that  milk.''  I  acted 
accordingly,  and  gave  instructions  at  the  University 
restaurant  by  all  means  to  issue  no  more  of  the  sus- 
pected article.  When  this  was  done  the  epidemic 
promptly  subsided,  and  the  full  and  elaborate  inquiry 
published  a  few  weeks  afterwards  contained  ample  evi- 
dence that  the  whole  epidemic  then  prevalent  in  the 
west  end  of  Glasgow  owed  its  origin  to  milk  contamina- 
tion from  this  particular  source  of  supply. 


Sir  EIOHARD  THORNE. 

The  author  has  dealt  with  the  subject  from  so  many 
points  of  view,  that  it  is  difficult  to  formulate  ideas 
upon  it  that  would  be  worthy  of  submission  to  the 
Society.  But  I  probably  do  not  err  if  I  say,  generally, 
that  the  principal  evils  which  he  puts  forward  are  sewers, 
water-closets,  and  public  water-supplies  in  relation  to 
typhoid  fever  in  its  epidemic  form  ;  and  that  his  reme- 
dies are  dry  closets,  the  application  of  excreta  to  the 
surface  soil,  and  shallow  wells.  'Now  no  one,  I  imagine, 
will  deny  that  the  evils  to  which  he  has  called  atten- 


THE  PREVENTION  OP  ENTERIC  PEVER 


53 


tion  "have  led  to  a  ^reat  deal  of  mischief  in  this  country  ; 
but  the  inferences  drawn  with  regard  to  them  require  a 
moment^s  consideratiou.  Our  great  works  of  sewerage 
and  public  water-supply  have  been  going  on  during 
the  past  forty  years.  We  are  not  in  possession  of  exact 
data  over  the  whole  of  this  period  as  to  mortality 
returns,  because  for  part  of  the  time  typhoid  fever 
was  not  differentiated  from  typhus.  During  a  consider- 
able portion  of  the  period,  however,  commencing  just 
when  the  largest  amount  of  this  work  set  in,  we  have 
definite  data.  The  passing  of  the  Public  Health  Act  in 
1875,  and  the  previous  Act  of  1872,  led  almost  at  once  to 
the  expenditure  of  millions  of  pounds  per  annum  on 
works  of  sewerage  and  water-supply.  Now  it  so  happens 
that  whereas  the  typhoid  fever  death-rate  of  England 
and  Wales  per  thousand  living  was  0*37  in  the  five  years 
1871—5,  there  has  been  a  constant  fall  since  then,  and 
the  rate  for  1891—5  was  only  0"17.  Synchronously,  then, 
with  these  v/orks,  the  value  of  which  the  author  would 
call  in  question,  we  have  had  an  enormous  saving  of  life 
from  enteric  fever.  The  author  very  properly  limits 
himself  to  the  consideration  of  typhoid  fever  in  epidemic 
form,  but  what  we  have  to  think  of  is  what  was  the  total 
amount  of  typhoid  fever  before  the  date  when  these 
works  set. in.  The  disease  was  then  mainly  general  and 
endemic,  whereas  now  we  mainly  meet  with  occasional 
but  epidemic  outbursts.  Among*  other  things.  Dr.  Poore, 
referring  to  the  water-supply  for  the  city  of  Glasgow, 
s?ijs  in  his  summary,  "it  is  an  interesting  fact  that 
during  the  period  1881—90  Glasgow  had  a  mortality 
from  enteric  fever  slightly  higher  than  England  and 
Wales. It  was  higher,  it  is  true,  although  it  was  only 
insignificantly  so.  But  is  the  contrast  which  he  makes  a 
fair  one  ?  To  compare  Glasgow,  a  mighty  city,  with  the 
whole  of  England  and  Wales,  with  thousands  of  villages 
and  hamlets,  must  necessarily  involve  a  fallacy.  The 
true  contrast  lies  between  what  Glasgow  was  before  it 
got  its  new  water-supply  and  what  it  has  been  since  then. 
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The  condition  of  Glasgow  between  1865  and  1879  was 
that  there  were  510  deaths  per  million  inhabitants  every 
year  from  enteric  fever^  whereas  the  condition  of  Glasgow 
during  the  last  ten  years  is  that  they  have  only  had  193 
per  million.  This  snrely  represents  an  immense  saving 
of  life  from  this  one  disease  daring  a  period  covered  by 
the  provision  of  the  new  water-supply.  Incidentally  the 
author  has  spoken  of  these  great  sanitary  works  in  con- 
nection with  cholera.  Let  us  therefore  contrast  the 
period  1848—9,  before  these  works  were  begun,  with 
its  54,000  cholera  deaths  in  a  single  epidemic,  and  the 
last  epidemic  period  1893-4  with  only  135  such  deaths_, 
and  this  during  the  prevalence  of  a  general  European 
epidemic  invasion,  when  England  was  exposed  to  a  danger 
which  was  almost  unique. 

I  will,  however,  frankly  admit  that  the  author  is  per- 
fectly correct  in  saying  that  we  now  experience  enteric 
fever  in  an  epidemic  form  with  sudden  and  alarming 
outbursts  ;  but  I  maintain  that  the  total  amount  of  disease 
and  death  thus  induced  is  small  when  compared  with 
what  it  used  to  be.  He  has  clearly  pointed  out  how 
many  of  these  outbreaks  have  been  brought  about  by 
reason  of  public  water-supplies.  I  believe  that  a  large 
number  of  these  epidemics  have  been  due  to  faulty  work — 
work  of  a  character  that  is  rapidly  disappearing.  Sewers 
were  formerly  laid  down  without  the  slightest  regard  to 
their  leaking  or  not,  or  to  their  proximity  to  water- 
supplies,  and  the  water-pipes  were  laid  with  joints  well 
calculated  to  ensure  the  entrance  into  them  of  pollution 
from  the  soil  around.  But  past  wrongdoings  in  these 
senses  do  not  justify  us  in  condemning  all  public  works 
of  sewerage  and  water-supply.  The  author  speaks  very 
strongly  as  to  the  necessity  of  water  companies  being 
made  responsible  for  their  misdoings — a  remark  which  I 
thoroughly  endorse.  But  it  is  the  public,  through  their 
representatives  in  Parliament,  which  is  mainly  responsible 
for  the  present  state  of  affairs.  The  water  companies 
get  statutory  powers  by  which   they  are,  as  it  were, 
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whitewashed  for  almost  every  kind  of  mischief  which 
their  water  may  produce.  Twenty-five  years  ago  my 
predecessor,  Sir  John  Simon,  afiirmed  that  commercial 
water  companies  should  be  held  responsible  for  certain 
sorts  of  malfeasance  in  respect  of  the  fixed  and 
finished  parts  of  sanitary  science/^  I  have  quoted  his 
words  in  recent  official  reports,  but  the  public  take  no 
more  heed  of  them  now  than  they  did  formerly. 

I  now  come  to  some  of  the  author^s  principal  remedies. 
I  gather  that  they  are — firstly,  dry  closets,  with  daily 
removal,  the  contents  to  be  utilised  in  the  surface  soil 
and  within  the  sight  of  the  inhabitants.^^  I  would 
here  point  out  that  nearly  all  the  author  has  said  with 
regard  to  remedies  applies,  in  my  opinion,  to  strictly 
rural  districts ;  whereas  the  examples  he  cites  to  show  the 
need  for  the  remedies  are  taken  almost  exclusively  from 
large  urban  districts.  He  says,  in  his  charmingly  inter- 
esting little  work  on  '  The  Dwelling-house '  just  issued  : 
^'  In  London  ...  we  have  neglected  what  I  believe  to  be 
the  most  important  of  the  principles  of  sanitation,  viz.  the 
keeping  of  organic  refuse,  whether  solid  or  liquid,  on  the 
surface.  The  humus  is  the  most  perfect  purifier,^^  &c. 
Now  I  cannot  conceive  how  we  are  to  apply  remedies 
such  as  he  has  mentioned  to  the  existing  state  of  affairs 
in  London,  and  generally  in  our  towns  and  cities.  If  we 
could  go  back  a  long  way  towards  the  pre-Adamic  period, 
and  begin  over  again  with  the  author  filling  the  post  of 
an  autocratic  Baron  Haussman,  we  might  hope  to  have 
all  he  suggests  carried  out  ;  but  under  existing  circum- 
stances I  fear  his  remedies  must  be  regarded  as,  in  the 
main,  impracticable,  at  any  rate  in  respect  of  large 
towns  ;  and  as  to  the  need  of  them,  the  fact  remains  that 
during  the  period  covering  the  works  which  meet  with 
his  disapproval  we  have  enormously  diminished  the  mor- 
tality from  enteric  fever.  Then,  again,  the  author  would 
evidently  have  us  largely  revert  to  shallow  wells.  But 
what  would  be  the  effect  of  this  ?  It  was  the  shallow 
well  in  our  towns  that  was  so  largely  associated  with  the 
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endemic  form  of  typhoid  whicli  was  tlie  source  of  a  mor- 
tality vastly  in  excess  of  that  which  obtains  at  present. 
Regrettable  as  are  the  occasional  large  outbreaks  of 
epidemic  typhoid  fever  in  the  present  day,  I  think  we 
should  bitterly  regret  going  back  to  the  days  of  shallow 
wells.  He  further  points  out  that  if  excreta  be  applied 
to  the  surface  soil  and  properly  tilled  in_,  you  get  no 
mischief  in  regard  to  water-supplies_,  or  otherwise.  That 
I  will  admit  if  all  he  suggests  could  by  any  chance  be 
carried  out;  but  where  are  individuals  and  communities 
to  find  the  soil  which  is  to  be  well  tilled  ?  and  how  is  the 
practice  to  be  applied  at  a  time  when  the  people  are 
leaving  the  country  districts  and  are  flocking  into  the 
large  towns,  where  the  population  is  consequently  becom- 
ing denser  and  denser  ? 

Although  the  author  is  doubtless  quite  right  when  he 
speaks  on  this  subject,  as  a  mere  thesis,  yet  I  do  not 
think  that  nature  made  any  provision  for  the  disposal  of 
specific  excreta.  Nature  provides  an  easy  means  of 
dealing  with  the  ordinary  healthy  excreta  of  healthy 
people  living  on  the  land ;  but  dangers  arising  from 
specifically  contaminated  excreta  are,  I  fear,  much  more 
difiicult  to  be  thus  got  rid  of.  Dr.  Poore  referred  to 
Dr.  Sidney  Martin's  experiments.  The  fact  is  that 
Dr.  Sidney  Martin  has  only  commenced  a  series  of 
experiments  for  the  Medical  Department  of  the  Local 
Government  Board,  to  ascertain  how  it  is  that  enteric 
fever  clings  to  certain  towns  and  places,  whilst  it  does 
not  do  so  elsewhere ;  and  he  finds  that  by  taking  certain 
soils  containing  a  certain  amount  of  organic  matter,  that 
is  to  say,  organically  polluted  soils,  and  then  sterilising 
them,  the  enteric  fever  organism,  when  introduced  into 
the  soil,  has  already  lived  for  268  days  ;  whereas  in  soil 
containing  no  organic  matter,  but  similarly  sterilised,  it 
could  only  live  for  from  fourteen  to  twenty- five  days. 
Dr.  Poore's  criticism  as  to  any  deduction  from  the  use 
of  a  sterilised  soil,  is  only  applicable  to  the  first  stage 
of  an  investigation  still  in  progress.     Both  the  soils  in 
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question  were  sterilised  in  order  that  both  could  be 
treated  as  soils  pure  and  simple.  It  was  at  first  necessary 
to  get  rid  of  the  extraneous  organisms  with  which  soil 
abounds,  until  we  have  learnt  how  far  these  may  favour 
or  interfere  with  the  growth  of  the  typhoid  organism. 
But  Dr.  Robertson,  of  Sheffield,  has  recently  announced, 
as  the  result  of  his  experiments,  that  whilst  in  non- 
manured  soils  the  typhoid  organism  completely  dis- 
appeared in  the  winter  months,  yet  in  soils  containing 
organic  matter  the  typhoid  bacilli  were  not  only  capable 
of  surviving  during  the  winter  months,  but  of  renewing 
their  vitality  and  multiplying  again  on  the  advent  of 
warm  weather.  He  says  no  w^ord  about  sterilising  the 
soils.  We  may,  therefore,  justly  raise  the  question 
whether  it  would  be  right  to  deal  w^ith  specifically 
diseased  excreta  in  the  way  suggested  by  the  author. 
He  says  in  his  summary — and  I  agree  with  him — that 
burning  is  certainly  the  best  mode  of  disposing  of  typhoid 
excreta.  It  has  been  a  very  common  thing  among 
medical  practitioners,  and  also  amongst  those  of  us  who 
are  connected  with  the  public  health  service,  to  advise 
people  to  bury  specific  excreta ;  but  I  am  becoming  very 
doubtful  whether  the  mere  disposal  of  such  excreta  in 
the  soil  is  right,  and  I  think  I  should  now  prefer  to 
advise  admixture  with  sawdust  and  burning  with  the  aid 
of  a  little  paraffin.  But  although  commending  the 
burning  process,  the  author  adds  that  these  excreta  might 
safely  be  placed  on  the  surface  of  the  soil,  if  well  tilled. 
I  cannot,  in  view  of  our  present  knowledge,  feel  that  this 
would  be  unaccompanied  with  danger.  I  do  not  doubt 
the  author's  statement  of  the  results  he  has  obtained  in 
what  I  may  call  a  series  of  open-air  rural  laboratory 
experiments  ;  but  I  do  not  think  his  conclusions  are  as 
yet  applicable  to  ordinary  communities  under  the  con- 
dition of  things  obtaining  to-day. 

I  trust  that  my  remarks  do  not  savour  of  hyper- 
criticism.  That  is  an  attitude  I  should  studiously  wish 
to  avoid.     My  main  object  has  been  to  show  that  there 
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are  two  sides  to  tliis  question ;  one  wliicli  lie  has  set  out, 
another  which  I  have  endeavoured  to  indicate. 

In  conclusion  I  must  thank  him  for  the  very  handsome 
terms  in  which  he  has  spoken  of  the  work  of  the  staff  of 
the  Medical  Department  of  the  Local  Grovernment  Board, 
over  which  I  have,  at  present,  the  honour  to  preside. 


Peofessor  BOYCE. 

The  necessity  of  systematic  bacteriological  investigation  in 
relation  to  public  health. 

In  the  prevention  of  typhoid  there  are  two  aspects, 
which  I  will  not  dwell  upon,  as  they  are  universally 
recognised,  viz. 

1.  Accurate  diagnosis. — In  this  connection,  from  my 
own  experience  I  would  strongly  emphasise  the  serum 
test,  but  the  test  to  be  of  value  must  be  carried  out  in  a 
properly  equipped  clinical  or  bacteriological  laboratory. 

2.  Isolation  and  disinfection. — This  side  is  fully  looked 
after  by  the  Medical  Officer  and  his  Inspectors. 

I  will  proceed,  therefore,  at  once  to  that  side  of  pre- 
vention which  turns  upon,  if  not  the  saprophytic  life  of 
the  typhoid  bacillus,  at  all  events  upon  its  transportation. 
Data  have  accumulated  to  show  that  the  B.  typhosus  may 
be  present  in — 

1.  Sewage  and  dust. 

2.  Water. 

8.  Milk,  milk  products,  i.  e.  creams,  butter,  &c. 

4.  Shellfish  and  other  raw  foodstuffs. 

My  personal  experience  under  these  heads  is  com- 
paratively recent,  extending  only  over  a  period  of  three 
years  in  Liverpool ;  but,  short  as  it  is,  it  is  sufficient  to 
enable  me  to  sketch  the  lines  of  procedure  any  community 
may  adopt  in  order  to  supervise  bacteriologically  the 
above  possible  channels  of  infection.  I  will  commence 
with  the  sewage. 
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1.  The  hacterioscopic  examination  of  the  seiuage  of  the 
towns. — To  investigate  constantly — 

1.  Output  from  dwellings  ;  especial  supervision  of  the 
hospital  output ;  the  post-mortem  room  output. 

2.  The  intake  at  the  sewage  farm. 

3.  The  output  at  the  sewage  farm. 

It  is  of  the  greatest  importance  that  that  department 
of  a  town  which  has  the  supervision  of  the  sewage  should 
be  in  touch  with  the  bacteriologist,  and  that  there  should 
be  constant  bacteriological  supervision.  By  this  means 
imperfect  disinfection  of  excreta  is  detected.  There  is 
no  doubt  that  infectious  excreta  leave  both  hospitals  and 
houses  in  an  imperfectly  disinfected  condition.  Again, 
the  efficacy  of  the  means  of  sewage  treatment  at  the 
farm  is  supervised,  and  the  bacteriologist  is  consulted 
when  it  is  a  question  of  obtaining  newer  methods  of 
sewage  treatment.  Further,  a  knowledge  of  the  biology 
of  the  characteristic  sewage  organisms  is  obtained,  and 
the  presence  and  identification  of  the  B.  typhosus  is  ren- 
dered easier. 

2.  The  hacterioscopic  investigation  of  all  sources  of 
drinking-water. — To  be  efficacious  this  will  entail  the 
abolition  of — 

1.  Tanks  of  all  kinds  for  drinking  purposes.  These 
have  been  over  and  over  again  proved  sources  of  infec- 
tion. 

2.  Private  wells  not  under  public  control. 

It  will  necessitate  taking  the  drinking-water  directly 
from  the  main,  just  as  we  take  gas  and  electricity. 
There  is  no  practical  reason  against  this.  The  bacterio- 
logical investigation  will  be  then  limited,  as  it  is  in  my 
own  case  in  Liverpool,  to — 

1.  Supplies  derived  from  the  surface  (watersheds). 
a.  Examination  of  water  before  filtration. 
h.  Immediately  after  filtration. 

c.  In   supply-pipes,  including   mains,  branches, 
dead  ends,  storage  reservoirs,  &c. 
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2.  Supplies  from  deep  sources  (wells). 

a.  Water  in  the  well  at  rest. 

h.  Water  in  the  well  when  being  pumped. 
Constant  examinations  upon  these  lines  are  yielding 
important  results.  It  is  possible  to  form  a  local  water 
bacteriological  flora.  For  instance^  the  water  pumped  up 
from  the  very  deep  wells  is  almost  sterile,  but  the  water 
at  the  house  tap  contains  a  certain  number  of  organisms. 
The  data  which  are  being  collected  will  tell  us  why  these 
appear.  From  time  to  time  a  new  organism  has  been 
found  in  great  abundance  in  the  tap  water  ;  observation 
will  indicate  the  meaning  of  this.  By  these  constant 
examinations  we  are  enabled  more  surely  to  identify  an 
intruder  or  to  have  our  suspicions  aroused  by  the  advent 
of  certain  sewage  forms.  Isolated  examinations,  as  too 
often  made  at  present,  are  worthless. 

3.  Bacterioscopic  examination  of  milk  and  milk  pro- 
ducts.— I  have  not  so  far  succeeded  in  isolating  in 
suspected  cases  the  B,  typhosus,  although  in  one  instance 
I  separated  a  form  approaching  in  many  respects  Eberth's 
bacillus.  I  have  not,  contrary  to  other  observers,  found 
the  colon  group  common.  In  my  experience  they  are 
rare.  In  two  ice  creams  I  found  the  B.  Zopfii  in  over- 
whelming numbers.  There  is  no  doubt  that  a  knowledge 
of  the  common  flora  of  milk — and  it  has  one — is,  as  in 
the  case  of  water  and  sewage,  of  great  importance.  A 
very  great  deal  more  supervision  is  wanted  in  the  case  of 
milk  and  milk  products  (ice  creams),  and  I  am  glad  to  say 
that  in  our  city  the  medical  oflicer  is  seeking  for  the 
necessary  powers. 

4.  Bacterioscopic  examination  of  shellfish  and  preserved 
foods. — The  examination  constantly  of  large  quantities  of 
shellfish  have  shown  that  they  harbour  very  frequently 
members  of  the  colon  group,  giving  well-marked  agglu- 
tination with  serum. 

I  have  mentioned  these  four  channels  of  infection  in 
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order  to  enter  a  plea  for  adding  one  more  trained  and 
expert  mind  to  the  various  local  bodies  whicli  look  after 
our  welfare.  The  engineer,  chemist,  and  medical  officer 
have  each  been  added,  and  it  is  now  time  that  the  bacte- 
riologist should  come  in. 

Dr.  D.  S.  DAYIES. 

While  I  fully  recognise  that  occasional  typhoid  fever 
may  originate  in  many  ways,  its  epidemic  transmission  by 
water  or  milk  is  of  so  great  importance,  and  I  have  passed 
through  so  recent  an  experience  of  milk-borne  typhoid,  that 
I  will  confine  myself  to  this  point  alone. 

Causation  hy  Milk -carriage. 

In  Bristol,  which  is  a  large  manufacturing  city  and 
port  of  317,000  inhabitants,  the  fever  rate  is  remarkably 
low,  and  for  the  past  five  years  has  averaged  9  per 
100,000  in  comparison  with  the  thirty-three  large  towns,  in 
which  it  has  averaged  during  the  same  period  19  per 
100,000.  Clifton,  which  is  a  registration  sub-district  of 
Bristol,  containing  a  population  of  45,000,  is  still  more 
remarkable  for  its  habitual  freedom  from  anything  but 
very  occasional  enteric  fever,  much  of  which  occurs  after 
return  from  the  autumn  holidays,  largely  amongst  persons 
who  have  contracted  it  on  pleasure  trips.  The  last 
occasion  upon  which  it  was  epidemic  in  Clifton  was  in 
1879,  when  a  definitely  traced  milk  outbreak  of  some 
80  to  100  cases  occurred  in  Redland,  a  district  of  Clifton, 
amongst  the  customers  of  a  particular  dairy. 

On  Thursday,  October  21st,  1897,  the  occurrence  of 
some  definite  cases  of  enteric  fever  led  me  to  suspect  that 
the  influenza which  was  currently  reported  to  be 
prevalent,  might  prove  indeed  to  be  typhoid.  A  circular 
letter  produced  a  prompt  response  from  very  many  medical 
men,  and  the  Widal  serum  test,  which  steered  a  remark- 
ably accurate  and  straight  course  through  the  ill-defined 
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and  as  yet  obscure  cases^  soon  convinced  me  and  most  of 
my  professional  brethren  tbat  we  were  indeed  face  to  face 
with  a  typboid  outbreak.  Four  days'  assiduous  work  so 
jcompletely  convinced  us  of  tbe  accuracy  of  this  surmise^ 
and  so  definitely  pointed  to  a  particular  milk  as  tbe  vehicle 
of  infection^  that  on  Tuesday,  October  26th,  at  10  a.m.,  I 
definitely  stopped  this  milk-supply  from  circulation,  and 
the  result  has  been  the  speedy  decrease  and  practical  dis- 
appearance of  the  epidemic. 

The  course  of  the  infected  milk  distribution  is  graphi- 
cally shown  on  the  diagram. 

1st.  The  milk  from  the  infected  farm  K  was  consigned 
for  delivery  to  the  distributor  in  Bristol,  by  whose  man  it 
was  met  at  the  Suspension  Bridge,  and  distributed  direct 
from  the  churn  to  customers,  without  going  to  any  local 
dairy.  Any  milk  not  used  on  the  round  was  returned, 
however,  to  the  branch  dairy  and  sold  to  casual  cus- 
tomers. This  supply  served  during  the  holiday  month  of 
August  and  up  to  the  26th  of  September,  when  the 
schools  reopened,  two  districts  :  (a)  the  high  level  district, 
bounded  on  the  east  by  College  Road,  and  on  the  south 
by  Gloucester  Road  ;  (b)  the  low  level  district,  extending 
from  the  Mall  to  Grenville  Place,  Cumberland  Basin,  on 
the  south,  and  as  far  as  Bellevue  on  the  east.  On  the 
reassembling  of  the  schools  at  the  end  of  September, 
however,  this  supply  was  confined  to  the  high  level  dis- 
trict. Some  of  the  earliest  cases,  developing  at  the 
beginning  of  October,  showed  themselves  on  the  low  level 
round,  and  many  early  cases  also  occurred  on  the  high 
level  round,  but  the  incidence  here  was  mainly  in  the 
second  week  of  October. 

On  the  high  level  round  29  houses  were  supplied  ;  19 
were  attacked,  and  71  cases  resulted — a  ratio  of  attacks 
to  houses  of  65'5  per  cent. 

On  the  low  level  round  28  houses  were  supplied  ;  12 
were  attacked,  and  30  cases  resulted — a  ratio  of  42 '8  per 
cent. 

Taken   together,  57  houses  were  supplied,  31  were 
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attacked^  and  104  cases  resulted — a  ratio  of  54*8  per 
cent.^  or  about  2  cases  per  house. 

2nd.  A  milkman  started  with  a  pure  milk-supply  from 
Asliton,  but  at  Bower  Ashton  he  received  a  supple- 
mentary supply  from  K  (the  farm  alluded  to  in  the  first 
section),  consigned  to  Clifton,  after  receiving  which  he 
supplied  milk,  2  cases  of  typhoid  resulting,  at  Bower 
Ashton,  then  proceeded  to  Leigh  Woods,  where  6 
more  cases  appeared  in  2  houses  supplied,  and  then 
entered  Clifton.  In  the  course  of  his  Clifton  round  the 
following  resulted  : — 39  houses  were  supplied,  15  were 
attacked ;  ratio  of  attacks  to  houses  38 '4  per  cent. ;  the 
total  number  of  cases  was  37,  or  not  quite  1  case  per 
house.  In  this  case  a  large  quantity  of  good  milk  was 
polluted  with  a  comparatively  small  quantity  of  infected 
milk,  and  it  will  be  noted  that  the  attack  rate  upon 
houses  supplied  was  smaller,  and  the  number  of  cases 
per  house  less.  In  one  school,  however,  no  fewer  than 
13  cases  resulted,  and  2  were  fatal. 

3rd.  The  third  and  last  implicated  supply  came 
originally  from  a  farm  at  Westbury,  to  which  no 
suspicion  attaches,  and  this  furnishes  one  of  the  most 
interesting  features  of  the  whole  outbreak.  The  method 
of  procedure  adopted  in  working  out  the  epidemic  is  this. 
As  soon  as  suspicion  attaches  to  a  farm  this  is  inspected, 
lists  of  the  customers  on  the  various  rounds  are  obtained, 
the  milkmen  on  implicated  rounds  are  called  to  give 
evidence,  the  routes  of  each  round  are  mapped  out,  and 
the  lists  and  maps  compared  with  the  fever  case-books 
compiled  from  the  inquiries  on  notified  cases.  The  milk 
from  the  "Westbury  farm  is  brought  into  Bristol  on  three 
rounds.  Two  of  these  rounds  were  found  to  be  entirely 
innocent  of  cases,  and  the  third  round  was  (with  the 
exception  of  the  single  case  of  a  servant  in  one  house, 
situated  near  to  the  dairy  where  the  returned  infected 
milk  went,  and  from  which  occasional  supplies  were  pos- 
sibly obtained)  also  quite  innocent  of  cases  up  to  a  certain 
point,  but  beyond  this  point  cases  began  to  occur  with 
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marked  frequency.  These  facts  went  a  long  way 
towards  exonerating  the  farm  itself  as  a  source  of 
infection.  On  comparing  the  mapped-out  routes  it 
was  observed  that  at  the  very  corner  where  this  change 
from  freedom  to  infection  occurred,  this  milk  round 
crossed  that  of  the  K  supply  (previously  referred  to), 
and  we  were  prepared  to  receive  the  admission  that  at 
this  point,  on  occasions  when  the  milkman  found  the 
demands  of  one  large  college  house  had  shortened  his 
supply,  he  was  in  the  habit  of  buying  a  supplementary 
supply  froD]  the  other  man,  who  carried  the  infected  K 
milk.  After  this,  cases  commenced  at  the  very  next  house 
supplied,  and  recurred  with  considerable  frequency 
throughout  the  entire  route.  The  following  are  the 
results  obtained : 

Before  adding  the  infected  milk— 11  houses  were 
supplied,  1  house  attacked,  or  9  per  cent.  ;  1  case 
resulted.^ 

After  adding  the  infected  milk — 16  houses  were  sup- 
plied, 8  attacked,  or  50  per  cent.  ;  22  cases  resulted. 

The  explanation  of  this  implication,  which  for  some 
time  seemed  obscure,  settles  the  question  of  causation. 

All  the  persons  concerned  have  admitted  before  wit- 
nesses the  accuracy  of  the  facts  I  here  adduce. 

In  the  aggregate,  up  to  Sunday,  14th  November,  1897, 
we  find — 

Total  Souses  attacTced.  Souses.  Cases. 

Houses  attacked  on  regular  rounds  ...        ...       55       ...  163 

Houses  attacked  obtaining  casual  supplies  from  the 

branch  to  which  infected  milk  was  returned    ...       20       ...  32 
Houses  attacked  obtaining  milk  from  dairymen  not 

known  to  obtain  infected  supplies  (no  multiple 

cases  in  any  such  house)  ...        ...  13       ...  13 

88       ...  208 

I  am  thus  able  to  account  satisfactorily  for  195  out  of 
a  total  of  208,  or  93*7  per  cent,  of  the  total  cases;  and 

1  This  case  was  afterwards  found  to  have  been  in  the  habit  of  obtaining 
supplementary  supplies  from  the  infected  dairy. 
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when  it  is  remembered  tliat  the  infected  milk  was  supplied 
to  one  retail  shop^  round  which  a  cluster  of  cases  has 
occurred^  and  to  one  refreshment-room_,  and  when  the 
chances  of  infection  by  visiting  are  taken  into  account, 
the  percentage  of  failure,  which  I  hope  further  inquiry 
will  reduce,  is  very  small.  The  number  of  multiple 
attacks  in  houses  upon  the  infected  supplies  is  very 
notable.  The  largest  number  in  any  one  house  (a  school- 
house)  was  29  ;  in  others  11,  9,  7,  6,  6,  6,  5,  5,  5,  4,  4, 
4,  o,  3,  3,  3,  3,  3,  3,  3  cases  occurred,  and  several 
double  cases  in  other  houses.  No  multiple  cases  occurred 
in  any  house  to  which  an  infected  supply  cannot  be 
traced. 

Incidence  upon  the  College  Houses. 

Clifton  College  has  suffered  somewhat  severely,  but  its 
experience  has  been  amply  confirmatory  of  the  accuracy 
of  my  previous  conclusions.  Out  of  the  many  College 
"  houses,^^  containing  large  numbers  of  boys  at  sus- 
ceptible ages,  five  houses  only  have  been  attacked,  every 
one  of  which  received,  mixed  or  unmixed,  the  infected 
milk.  In  one  house,  receiving  the  unmixed  infection 
(K^s)  during  September,  29  cases  resulted  ;  in  a  second, 
receiving  the  same  supply,  six  cases  ;  in  a  third,  which 
had  apparently  escaped  up  to  the  24th  October,  it  was 
found  that  it  had  not  been  put  upon  this  supply  until 
October  17th,  and  in  due  course  two  cases  only  followed, 
on  the  24th  and  27th  October  respectively  (the  lessened 
number  of  attacks  furnishing  an  indication  of  diminution 
in  the  amount  or  intensity  of  the  poison  ;  only  one  out  of 
eight  houses  was  attacked  of  those  supplied  after  this 
date,  and  only  two  cases  resulted)  ;  in  a  fourth,  on 
the  Westbury  round^  only  four  cases  resulted ;  and  in 
the  fifth  two  cases  followed  (on  24th  and  27th  October 
respectively)  a  single  delivery  of  the  infected  milk  (K's) 
on  one  Sunday  early  in  October.  The  other  houses, 
although  situated  amongst  those  attacked,  and  differing 
from  them  in  no  particulars  of  construction  or  occupa- 
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tion,  but  receiving  an  uninfected  milk  supply,  were  uni- 
formly passed  over.  Each  circumstance  of  the  attacks 
was  thus  satisfactorily  explained,  and  it  became  possible 
to  advise  with  confidence  that  the  work  of  the  school 
should  continue  without  interruption  and  without  fear  of 
further  infection.  Two  college  houses  received  the 
Westbury  supply,  one  before,  the  other  after  the  purchase 
of  K  milk ;  no  case  occurred  in  the  first  house,  in  the 
second  four  cases  resulted. 


Individual  Instances. 

Although  individual  instances  are  of  slight  value  in 
establishing  a  case,  they  may  prove  useful  as  confirma- 
tory evidence.  In  one  case  a  lady  attacked  was  the  only 
one  in  the  house  who  drank  unboiled  milk.  In  another 
case  a  child  of  nine  on  a  day^s  visit  to  Clifton  wished  for 
tea  at  a  restaurant,  but  being  in  a  hurry  to  catch  a  train, 
drank  some  of  the  unboiled  infected  milk,  and  developed 
enteric  fever  at  the  end  of  a  week  (the  incubation  period 
in  milk  typhoid  may  be  as  short  as  five  days).  In 
another,  a  child  visited  an  aunt  who  was  servant  at  a 
house  supplied  with  infected  milk,  where  five  other  cases 
occurred.  She  drank  milk,  and  sickened  in  seven  days. 
In  another  case  a  child  aged  eleven,  one  of  four  children 
all  living  under  similar  conditions,  and  all  using  the  same 
milk,  but  the  only  one  who  refused  to  have  boiled  milk 
with  her  bread  and  milk,  was  also  the  only  one  in  the 
house  attacked.  In  yet  another  case  the  only  inmate  of 
a  house  attacked  was  also  the  only  one  who  drank  un- 
boiled milk.  In  a  girls'  school  of  30  girls  11  were 
attacked.  I  am  informed  by  the  medical  attendant  that 
these  all  took  unboiled  milk  for  supper,  but  otherwise  lived 
under  the  same  conditions  as  the  other  girls.  The  re- 
markable immunity  of  the  many  schools  in  Clifton,  none 
of  which  have  been  attacked  except  those  fev/  which  were 
served  by  one  or  another  of  the  infected  supplies,  is  very 
significant.     In  one  large  girls'  day  school  in  Clifton,  with 
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over  230  pupils,  10  girls,  living  in  five  houses,  are  absent 
witli  typhoid,  every  one  of  them  in  houses  supplied  with 
milk  known  to  be  infected.  The  pupils  come  from  all 
parts  of  Clifton,  and  all  the  rest  are  perfectly  free  from 
the  disease. 

The  last  house  supplied  from  the  Westbury  supply 
after  infection  was  an  institution  containing  63  persons, 
of  whom  not  one  has  been  attacked.  Inquiry  shows  that 
a  system  of  scalding  the  milk  in  a  steam-jacketed 
cylinder  is  in  use  at  this  institution,  and  the  wisdom  of 
this  practice  is  justified  by  the  result.  It  also  supplies 
an  answer  to  the  oft-repeated  question  whether  it  is 
necessary  for  safety  to  raise  milk  to  the  boiling-point. 
Apparently  scalding  is  a  practically  safe  protection. 
Many  individual  instances  of  the  immunity  of  those  who 
only  drank  milk  in  tea,  and  the  susceptibility  of  raw  milk 
consumers,  point  to  the  same  conclusion.  Although  there 
is  now  no  infected  milk  distributed  in  Bristol,  I  have 
advised  the  continuance  of  the  rule  to  boil  or  scald  all 
milk  or  cream  consumed,  for  the  conditions  at  very  many 
farms  are  no  better  than  those  disclosed  during  our  in- 
quiries, and  with  so  many  convalescents  scattered  over 
England  from  many  infected  towns,  the  danger  of  chance 
infection  is  ever  present.  The  habit  of  drinking  raw  milk 
also  appears  to  me  to  be  essentially  unclean.  The  per- 
centage of  houses  attacked  on  each  infected  service  is  very 
heavy.  In  the  Melbourne  milk  epidemic  of  1879,  reported 
by  Dr.  Allen,  23  houses  were  attacked,  or  only  24*7  per 
cent,  of  those  supplied,  and  40  cases  resulted,  with  three 
deaths. 


The  Conditions  at  the  Farm} 
The  City  Analyst  reported  : 

October  30fch,  1897.     K  Farm  Pump  and  Stream  above 

X  Farm. — There  is  a  renjarkable  closeness  of  agreement 

1  The  cows  on  the  farm  were  examined  by  a  veterinary  surgeon  and  pro- 
inounced  healthy. 
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between  these  waters^  which  suggests  that  the  pump  is 
not  supplied  from  a  spring,  but  from  the  stream.  Your 
inspection  of  the  locality  will  have  determined  whether 
this  is  possible.  The  analytical  results  prove  these 
samples  to  be  highly  charged  with  putrescent  organic 
matter_,  whilst  a  direct  microscopic  examination^  without 
the  assistance  of  culture  processes^  shows  them  to  be 
swarming  with  micro-organisms  in  great  variety.-^ 

An  examination  of  the  stream  showed  that  it  was  utilised 
as  the  main  sewer  of  the  village  of  Long  Ashton.  Wo 
discovered  that  the  sewage  from  59  houses  fonnd  its  way 
into  the  Ashton  brook.  Of  these  houses,  37  are  con- 
nected to  a  6-inch  sewer,  which  discharges  into  the  brook 
about  125  yards  below  Yanley  Lane,  and  the  remaining 
22  are  connected  to  a  cesspool  in  a  field,  the  overflow 
from  which  passes  directly  down  a  ditch  into  the  same 
brook,  about  a  third  of  a  mile  above  the  sewer  outfall. 
Other  houses  dispose  of  their  drainage  over  the  fields, 
above  the  brook,  whence  in  times  of  heavy  rain  it  might 
easily  be  washed  down  into  the  brook,  and  one  cottago 
at  least  on  the  brook  discharges  its  sewage  directly 
into  it,  and,  thus  highly  charged  with  excremental 
matters,  it  flows  directly  through  K  farm. 

The  owners  of  property  in  the  village,  acting,  I  under- 
stand, under  some  pressure  from  the  Rural  District 
Council,  appear  to  have  been  fairly  active  in  connecting 
their  houses  with  these  drains,  and  in  doing  this  the 
result  has  been  to  concentrate  the  excreuiental  pollution 
upon  the  brook,  while  the  Rural  District  Council  itself 
has  been  at  no  pains  to  provide  a  sewer  into  which  these 
drains  might  properly  discharge,  and  have  thus  knowingly 

1  As  the  farm  pump  was  only  a  few  yards  from  the  stream,  its  condition 
on  analysis  is  easily  explained.  No  illness  of  a  typhoid  nature  could  be 
traced  at  the  farm  or  in  the  village  of  Long  Ashton,  but  a  man  working  on 
fields  almost  adjoining  the  stream  suffered  from  an  illness  accompanied  by 
diarrhoea  during  September,  and  his  blood  yielded  to  Dr.  Klein  a  result 
indicative  of  typhoid  on  November  23rd.  This  man,  no  doubt,  had 
"  ambulant "  typhoid,  and  polluted  the  stream  by  his  dejecta.  Heavy 
showers  fell  dnring  the  latter  part  of  September. 
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permitted  tlie  persistent  pollution  of  the  stream  running 
through  important  dairy  farms.  The  cesspool  to  which  I 
have  alluded  above  is  constructed  of  stone  with  defective 
joints^  and  the  contents  freely  run  away  by  a  hedgeside 
ditch  to  the  brook.  I  cannot  learn  that  the  cesspool  is 
periodically  or  ever  cleansed. 

I  have  no  reason  to  think  that  the  farm  in  question  is 
less  than  a  type,  as  to  its  sanitary  condition^  including 
water-supply,  of  very  many  countrj^  farms,  in  which, 
therefore,  the  potentiality  for  wide-spread  mischief  is 
ever  present,  and  the  introduction  of  specific  infective 
material  the  only  element  needful  for  disaster. 

The  city  of  Bristol  draws  its  milk  supplies  from  the 
three  counties  of  Gloucestershire,  Somersetshire,  and 
Wiltshire,  and  of  the  154  farms  supplying  the  city,  85 
are  in  Gloucestershire,  67  in  Somersetshire,  and  2  in 
Wiltshire. 

The  notorious  apathy  of  rural  district  councils  is  in 
no  one  of  these  three  counties  controlled  by  a  county 
medical  officer  of  health,  or  by  any  special  health 
machinery.  Regulations  for  the  control  of  our  city 
dairies  are  made  and  enforced  within  our  district,  but  we 
are,  in  common  with  other  large  communities,  defenceless 
in  regard  to  the  immense  number  of  milk  supplies  coming 
in  from  outside  districts,  and  not  under  our  control  in 
any  way.     Wherein  lies  the  remedy  ? 

With  regard  to  these  districts,  it  is  not  tJie  making  of 
fresh  regulations  that  is  needed,  hut  the  strict  and 
universal  a,nd  continued  enforcement  of  the  regulations  that 
already  exist. 

If,  then,  we  can  have  no  guarantee  of  effectual  action 
on  the  part  of  any  rural  authority,  or  of  any  county  council, 
for  the  altruism  of  these  bodies  does  not  appear  to  be 
elastic  enough  to  include  any  consideration  for  the  welfare 
or  safety  of  alien  districts,  in  what  way  can  populous 
communities  in  our  position  best  protect  themselves  ? 

There  would  seem  to  be  no  likelihood  of  legislative 
action   by  which  each  urban  community  might  inspect_, 
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register,  and  license  outside  dairy  farms  and  farmers  who 
furnish  their  supplies^  to  the  exclusion  of  unlicensed 
places  and  persons. 

But,  in  the  absence  of  this,  it  would  yet  seem  to  be 
possible  to  take  such  voluntary  private  action,  on  the 
basis  of  tbe  Copenhagen  Milk  Supply  Company  as 
shall  ensure  a  reasonable  and  safe  degree  of  protection. 

The  principle  involved  is  that  of  a  controlled  milk 
supply  ;  and  they  have,  to  this  end,  placed  themselves, 
since  their  formation  in  1878,  under  the  independent  con- 
trol of  experts  and  persons  having  no  pecuniary  interest 
in  the  business,  but  having  the  welfare  and  safeguarding 
of  the  public  health,  at  heart. 

Under  this  system  in  Denmark,  not  only  are  very 
frequent  analyses  made  (as  many  as  22,000  in  a  year),  but 
all  contractors  are  under  a  guarantee  to  abide  by  the 
rules,  and  such  contractors  only  are  employed  ;  the  cows 
on  each  farm  are  examined  every  fortnight  by  competent 
veterinary  surgeons  (seven  in  number),  whose  reports 
include  the  health  conditions  of  the  cattle  and  the  con- 
dition of  the  cowhouses.  An  inspector  also  examines 
regularly  and  thoroughly  the  state  of  the  farms,  the 
conditions  of  milking,  and  the  care  of  the  utensils.  Also 
a  head  dairymaid  is  employed  to  control  the  milking,  with 
especial  regard  to  cleanliness  during  the  process  of 
milking. 

I  am  proposing  to  my  health  committee  that  a  local 
committee  of  experts  be  formed  on  these  lines,  to  include 
the  necessary  officers  for  inspection  and  control ;  and  that 
the  Dairymen^s  Association  be  invited  to  co-operate  ;  that 
local  dairymen  be  then  invited  to  join  the  Association  upon 
fixed  charges,  to  be  arranged  so  as  only  to  just  cover  the 
necessary  expenses  of  supervision  ;  and  in  this  way  dairy 
farms  complying  with  the  necessary  standard  may  receive 
the     sanction  ^'  of  the  control  committee. 

I  have  little  doubt  that,  in  their  own  interest,  the 
best  of  the  dairy  producers  and  distributors  in  the  city 
will  gladly  welcome   the  innovation ;    and  that  public 
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opinion  will  very  properly  boycott  those  who  refuse  or 
neglect  to  join.  A  public  list  of  controlled  dairymen 
should  be  kept  posted  in  suitable  places  for  the  information 
of  the  public. 

Any  such  scheme  must  of  course  be  under  the  control 
of  an  independent  and  continuing  committee ; — it  would 
be  fatal  to  leave  it  to  individual  enterprise  on  the  part 
of  commercially  interested  persons,,  whose  enthusiasm  would 
inevitably  become  less  and  less  under  the  pressure  of  com- 
petition, and  the  contemplation  of  dividends.  The  officers 
of  the  Health  Department  will  gladly  give  their  time  and 
services  in  the  organisation  and  arrangement  of  such  a 
control  service,  though  they  cannot,  of  course,  undertake 
the  actual  work  of  outside  inspection.  I  trust  that  a 
sub-committee  of  the  health  committee  will  consent  to 
serve  upon  the  proposed     committee  of  control/' 

In  this  way,  I  believe,  a  practical  and  workable  scheme 
of  self-protection  from  typhoid  or  tubercular  milk  infection 
may  readily  become  established. 

December  lUh,  1897. 

Dr.  J.  F.  PAYNE. 

The  first  question  we  ask  ourselves  in  approaching  this 
subject  must  be.  Do  we  regard  enteric  fever  as  strictly  a 
specific  disease,  or  as  disease  possibly  originating  de  novo 
in  certain  insanitary  conditions  ?  This  point  is  funda- 
mental. If  it  is  a  specific  disease,  so  that  one  case  of  it 
can  only  originate  from  a  previous  case,  then  the  problem 
of  prevention  becomes  the  problem  of  preventing  infection, 
direct  or  indirect.  If,  on  the  other  hand,  there  is  any 
possibility  of  the  disease  being  evolved  out  of  some 
simpler  form  of  disease,  or  of  its  bacillus  being  merely  a 
specially  virulent  form  of  some  harmless  saprophyte,  then 
the  problem  of  prevention  becomes  a  much  wider  one, 
involving  not  merely  the  medicine  of  the  sick  room,  but 
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a  large  part  of  the  science  of  sanitation,  as  applied  to 
dwellings,  towns,  and  so  forth. 

Without  denying  the  possibility  of  the  evolution  of  this 
disease,  or  its  microbe,  from  some  simpler  condition  or 
organic  form,  we  may  safely  wait  for  future  research  to 
establish  such  a  relation  before  we  take  account  of  it,  and 
assume  that  the  immense  majority  of  cases  of  enteric 
fever,  if  not  all,  are  derived  from  previous  cases  of  the 
same  disease.  If  so,  just  as  in  the  diseases  generally 
recognised  as  contagious — smallpox,  scarlatina,  &c. — each 
patient  must  be  regarded  as  a  centre  of  infection. 

We  have  to  consider  in  what  manner  infection  is  con- 
veyed— by  what  channels  it  becomes  dispersed.  We 
agree  that  the  infectious  cause  of  the  fever  is  constantly 
leaving  the  body  of  the  sick  person  by  various  channels, 
but  specially  by  intestinal  discharges.  Surely  our  most 
immediate  and  pressing  duty  is  to  attack  and  destroy 
this  public  enemy  while  it  is  under  our  hand  and  within 
our  reach.  There  are,  no  doubt,  difficulties  connected 
with  this  method  of  combating  the  disease,  and  the 
bacillus  may  sometimes  elude  our  vigilance.  But  these 
difficulties  are  nothing  in  comparison  with  those  involved 
in  the  gigantic  enterprise  of  searching  for  and  destroying 
the  bacillus  in  drains  or  sewers  ;  in  the  putrid,  stagnant 
waters  of  a  gravelly  soil ;  or  in  the  enormous  reservoirs 
of  a  water  company. 

Now  let  us  suppose  for  a  moment  that  it  were  possible 
so  to  manage  every  case  of  enteric  fever  in  the  country 
that  every  bacillus  should  be  at  once  destroyed,  and  every 
particle  of  decomposing  material  disinfected  before  they 
leave  the  sick  room.  Can  anyone  doubt  that  the  amount 
of  this  disease  in  the  country  would  be  very  greatly 
diminished  ?  On  the  strict  specific  view,  the  disease 
would  be  exterminated.  But  even  if  we  allow  a  certain 
margin  for  a  possible  spontaneous  occasional  evolution  of 
enteric  fever,  the  result  of  extirpating  all  the  living  germs 
would  be  striking  and  decisive. 

I  would  urge,  therefore,  that  our  first  duty  is  to  see  to 
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this  means  of  prevention,  aiid  to  impress  its  immense 
importance  not  only  upon  the  profession^  but  upon  tlie 
public.  Those  who  are  in  charge  of  typhoid  patients 
occupy  a  position  of  grave  responsibility  ;  they  are  in  the 
position  of  custodians  of  explosives  or  dangerous  materials. 
On  their  vigilance  may  depend  the  life  or  death  of 
persons  living  far  away  from  the  sick  house.  Let  them 
take  as  a  motto — Prevention,  like  charity,  begins  at 
home.-'^  It  certainly  ought  to  be  competent  for  medical 
officers  of  health  to  assure  themselves  that  proper  pre- 
cautions of  this  kind  are  taken  in  every  case  of  enteric 
fever,  and,  if  need  be^  to  intervene  and  see  that  they  are 
made  efficient. 

I  caunot,  of  course,  now  enter  upon  details  connected 
with  the  disinfection  of  the  discharges,  clothing,  bedding, 
&c.,  of  the  patient^  but  it  may  not  be  superfluous  to 
notice  a  few  points.  With  regard  to  the  f^ces,  I 
assume  that  it  is  possible  completely  to  destroy  all  bacilli 
which  they  may  contain.  No  doubt  the  most  perfect 
method  is  by  burning,  but  it  must  be  admitted  that  there 
are  difficulties  in  applying  this  method  when  the 
dejections  are  mixed  with  much  liquid,  as  is  often  the 
case.  In  private  houses,  at  all  events,  it  cannot  always 
be  satisfactorily  done.  The  liquid  method,  mixing  all 
dejections  with  a  sufficient  amount  of  perchloride  of 
mercury  and  hydrochloric  acid,  seems  satisfactory  if 
thoroughly  done,  though  merely  sprinkling  a  little  disin- 
fectant over  the  substances,  as  used  to  be  the  custom,  is 
evidently  inadequate.  What  we  want  here  is  not  any 
new  method,  but  to  impress  upon  all  concerned  the 
necessity  of  minute  precautions,  aud  also  to  insist  that 
fgeces  are  not  the  only  channel  of  infection_,  but  that  urine, 
or  even  in  some  cases  saliva  and  sputum,  should  be  taken 
into  account. 

In  regard  to  the  disinfection  of  clothes  and  bedding, 
there  are  still  some  points  of  difficulty,  especially  with 
regard  to  woollen  garments  and  blankets.  Linen  or 
cotton  garments  and  sheets  may,  perhaps,  be  dipped  in  a 
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carbolic  acid  solution^  which  deodorises  them  at  least,  and 
the  final  disinfection  is  secured  by  boiling  ;  so  that  the 
risk  of  infection,  if  any,  falls  only  on  the  laundress,  and 
for  various  reasons  is  obviously  not  so  great  as  in  some 
otber  diseases.  The  use  of  th.e  steam  steriliser  before 
washing  obviates  all  risk.  But  it  is  not  always  recognised 
that  these  methods  do  not  apply  equally  to  woollen 
garments,  flannels  and  blankets.  These  articles  are  never 
boiled  by  the  laundress,  since  they  would  be  injured  by 
the  process.  I  would  point  out,  not  in  relation  to  this 
disease  only,  but  as  a  general  principle,  that  woollens  may 
be  sent  again  and  again  to  the  wash,  and  never  be 
properly  disinfected.  I  believe  this  is  the  reason  of  the 
extreme  difficulty  of  keeping  nursery  flannels  free  from 
the  bacteria  which  cause  urinary  decomposition.  The 
same  thing  is  true  of  the  so-called  natural  wool  under- 
garments now  in  vogue  ;  they  are  never  properly  disin- 
fected: and  this  should  be  remembered  in  relation  to 
daily  personal  hygiene  as  well  as  to  disease. 

We  have,  then,  to  be  content  with  chemical  disinfectants 
in  solution,  and  possibly  the  customary  carbolic  acid 
solution,  one  in  forty,  may  be  sufficient,  but  one  feels 
some  doubt.  There  is  great  difficulty  in  the  application 
of  stronger  chemical  disinfectants.  Lately  at  St. 
Thomases  Hospital,  experiments  have  been  made  by  Mr. 
White,  our  pharmaceutist,  on  the  action  of  perchloride  of 
mercury  on  woollens ;  but  it  was  found  to  stain  and  destroy 
the  fabric  so  much  that  it  could  not  be  used. 

In  hospitals  and  public  institutions  the  problem  may, 
of  course,  be  solved  by  passing  all  infected  objects 
through  the  disinfecting  oven  or  steam  steriliser;  but  in 
private  houses  that  is  evidently  inapplicable.  We  still 
want,  I  think,  some  perfectly  trustworthy  method  by 
which  woollen  articles  can  be  thoroughly  sterilised  in  the 
sick  room  or  immediately  outside  it.  When  the  illness  is 
over,  of  course  we  can  deal  with  bedding,  &c.,  in  a 
satisfactory  way.  It  is  of  the  daily  precautions  that  I 
wish  to  speak.    These  precautions  constitute  our  first  line 
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of  defence  against  the  typhoid  bacillus.  The  importance 
of  maintaining  it  is  shown  by  the  occasional  communi- 
cation of  the  disease  to  nurses  and  others  in  the  sick 
room.  If  this  line  of  defence  is  once  broken  through,  the 
enemy  has  a  far  wider  area  of  mischievous  activity. 
How  it  is  to  be  met  there  is  a  problem  I  do  not  touch, 
not  being  able  to  discuss  it  with  special  knowledge. 
That  question  belongs  to  medical  officers  of  health  and 
sanitary  specialists.  The  point  on  which  I  have  ventured 
to  dwell  is  one  which  concerns  the  whole  medical  pro- 
fession. It  does  not  seem  too  much  to  hope  that  were 
these  precautions  carried  out  with  absolute  rigour,  and 
were  their  importance  sufficiently  impressed  upon  the 
public,  the  task  of  the  health  authorities  and  sanitary 
engineers  would  be  rendered,  as  regards  this  special 
disease,  almost  superfluous,  except  for  those  rare  and 
terrible  accidents  which  sometimes  occur,  and  by  which 
even  a  single  case  of  typhoid  may  give  rise  to  a  serious 
epidemic. 

The  great  system  of  protection  which  has  been  built 
up  by  the  labours  of  our  sanitary  reformers  is  of  price- 
less value.  Let  us  not  under-estimate  it,  but  in  our 
domestic  management  of  cases  of  typhoid  let  us  act  as 
though  that  second  line  of  defence  did  not  exist,  and  as 
if  the  prevention  of  typhoid  depended  on  our  domestic 
management  alone. 

Surgeon-General  JAMIESON. 

I  have  some  diffidence  in  addressing  this  Society  this 
evening,  because  my  desire  was  to  listen,  not  to  speak,- — 
to  learn,  not  to  teach  ;  but  in  the  course  of  the  discussion 
at  the  last  meeting  it  occurred  to  be  that  some  of  our 
experiences  in  India  and  the  colonies  might  prove  inter- 
esting if  they  served  no  other  purpose.  From  this  chart 
you  will  readily  observe  the  comparative  prevalence  of 
enteric  fever  at  different  stations. 

In  the  army  we  are  daily  facing  the  problem  of  pre- 
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venting  enteric  fever.  In  India^  for  example^  and  in  some 
colonies^  notably  Bermuda,  we  have  to  deal  with  it  in  its 
endemic  aspect. 

We  have  attacked  and  are  attacking  most  of  the 
channels  wliicli  previous  speakers  have  referred  to  as 
connected  with  the  distribution  of  the  disease ;  and  I 
must  confess  that  the  outcome  of  our  experience  is  that 
enteric  fever  has  gained  ground  in  some  stations,,  although 
in  others  we  have  secured  more  or  less  permanent  im- 
provement. But  what  will  probably  interest  Dr.  Yivian 
Poore  most  is  that  it  is  in  those  places  where  we  are 
obliged  to  dispose  of  excreta  by  the  dry  earth  system, 
and  where  there  is  apt  to  be  water-logging  of  the  soil, 
that  the  disease  has  held  its  own  against  us. 

In  India^  where  this  system  is  practically  universally 
adopted,  an  effort  is  being  made  to  dispose  of  all  excreta 
by  cremation,  and  this  has  been  tried  in  some  canton- 
ments, where  special  cinerators,  some  on  the  closed 
retort,  others  on  an  open  fire  principle,  have  been  in  use. 

One  of  our  chief  difficulties,  however,  even  with  a 
good  cremation  system,  is  how  to  deal  with  the  flies  which 
infest  the  neighbourhood  of  latrines  and  kitchens  in  warm 
climates.  I  would  specially  emphasise  this  matter,  as 
flies  are  an  agency  in  the  distribution  of  enteric  fever 
which  none  of  the  gentlemen  who  have  taken  part  in  the 
discussion  have  yet  alluded  to,  and  because  they  cannot 
lightly  be  disregarded  by  the  advocate  of  a  reversion  to 
dry  earth  systems  of  sewage  disposal.  The  part  the  flies 
play  is  now  well  recognised,  and  laboratory  experiments, 
with  which  you  are  probably  well  acquainted,  prove  how 
dangerous  an  agency  they  may  be  in  the  conveyance  of 
a  disease  such  as  enteric  fever. 

In  this  connection  the  sanitary  condition  of  kitchens, 
especially  in  a  country  like  India,  is  a  matter  of  vast 
importance.  The  kindred  subject  of  cholera  prevention 
has,  in  the  hands  of  Mr.  Hankin,  brought  the  Anglo- 
Indian  to  a  full  understanding  of  how  unguarded,  from 
the  point  of  view  of  disease  prevention^  his  kitchen  ad- 
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ministration  has  been  till  recently.  The  very  lively 
interest  now  being  taken,  I  belie ve_,  by  all  classes  in  that 
country  in  what  I  may  call  their  culinary  surroundings, 
augurs  well  for  radical  reform  in  the  near  future.  In 
barracks  and  hospitals  much  is  being  done  to  prevent 
flies  entering  or  breeding  in  the  kitchens,  or  indeed  in 
any  place  where  food  is  kept  and  stored,  but  the  difficulties 
in  the  way  of  success  are  considerable.  Professor 
Grairdner  and  Dr.  Davies  have  specially  drawn  our  atten- 
tion to  milk  supplies.  In  some  of  our  garrisons  abroad 
milk  is  supplied  from  dairies  under  regimental  or  Govern- 
ment control;  an  experimental  Government  dairy  being 
established,  for  example,  at  Umballa,  under  the  supervision 
of  an  officer  of  the  Army  Veterinary  Department. 

These  dairies  are  vast  improvements  on  the  methods  of 
obtaining  milk,  to  which  the  troops  were  accustomed  not 
so  very  long  ago ;  and  they  have  been  established  mainly 
with  the  view  of  preventing  enteric  fever.  But  we  are 
also  attacking  the  milk  supply  at  the  periphery,'^  to 
borrow  Dr.  Poore's  expression,  and  we  hope  gradually  to 
see  hospitals  and  canteens  supplied  with  sterilisers  of  the 
Aymard  type,  so  that  only  boiled  milk  may  be  issued  to 
troops  and  their  families. 

We  are,  of  course,  also  paying  very  careful  attention 
to  water-supplies,  a  very  difficult  question  in  many  of  our 
stations  abroad.  In  many  places  it  is  practically  impossi- 
ble to  secure  a  water-supply  that  is  not  liable  to  pollution. 
We  are  obliged,  therefore,  to  seek  means  of  destroying 
pathogenic  organisms  which  are  of  practical,  and  not 
merely  of  theoretical  utility. 

Pasteur-Chamberland  filters  are  being  introduced  in 
place  of  the  old  charcoal  filters,  but  our  experience  of 
them  so  far  is  that,  for  military  purposes  at  any  rate,  the 
Pasteur  system  of  filtration  is  not  very  well  adapted.  We 
are,  therefore,  inclined  to  place  our  trust  in  boiling,  and 
are  experimenting  with  more  than  one  apparatus  which 
claims  to  supply  boiled  water  ready  cooled  and  aerated, 
without  the  delay  experienced  in  obtaining  these  results 
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after  boiliog  in  oi-dinary  kettles  or  open  vessels.  In 
India,  a  boiler  invented  by  Mr.  Larymore,  superintendent 
of  the  Alipore  Jail,  is  already  in  use  in  some  stations. 

Mr.  Hankin  recommended  pinking  all  water-supplies, 
wells,  tanks,  filters^  &c.,  with  permanganate  of  potash  as 
a  preventive  of  enteric  fever ;  and  this  has  been  con- 
sistently tried  in  India  and  elsewhere,  but  with  conflict- 
ing results. 

Quite  recently  Dr.  Grhadi  Ali,  assistant  in  Mr.  Hankin^s 
laboratory  in  Agra,  discovered  a  micrococcus  which 
appears  to  have  the  power  of  destroying  the  enteric 
microbe  and  its  allies.  Where  this  micrococcus  existed 
the  Eberth- Graff ky  bacillus  could  never  be  obtained,  and 
laboratory  experiments  seemed  to  prove  that  the  one,  if 
it  did  not  actually  kill  the  other,  at  any  rate  prevented 
its  being  obtained  by  any  of  the  ordinary  culture 
methods. 

During  a  severe  outbreak  of  enteric  fever  at  Agra  last 
year  the  water-supply  was  experimentally  inoculated 
with  Gbadi  Ali^s  micrococcus,  and  the  epidemic  ceased. 
Unfortunately  for  the  experiment,  but  fortunately  per- 
haps for  those  experimented  upon,  the  water  was  at  the 
same  time  boiled. 

Prof.  Bo}?ce  referred  to  the  necessity  of  systematic 
bacteriological  analysis.  Our  army,  from  the  very  nature 
of  things,  cannot  carry  bacteriological  laboratories  amongst 
its  impedimenta,  but  we  are  fully  aware  of  the  valuable 
information  they  give  us,  and  an  effort  is  being  made  to 
have  them  established  for  the  use  of  Army  Medical 
Officers  at  our  larger  stations.  Thus  sanction  has 
recently  been  obtained  for  equipping  such  laboratories  at 
the  military  hospitals  in  Aldershot,  Woolwich,  and 
Dublin. 

I  have  ventured  to  make  these  few  remarks  merely  to 
indicate,  to  gentlemen  taking  an  interest  in  this  discussion, 
how  much  the  department  of  the  public  service  of  which 
I  have  charge  is  aware  of  the  vast  importance  of  the 
subject,  and  how  willing  and  ready  we  are  to  apply  all 
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reasonable  precautions  for  the  prevention  of  enteric  fever 
amongst  our  troops. 

It  may  be  of  interest  to  refer  to  one  or  two  points 
in  connection  with.  th.e  above  remarks^  which  have  come 
under  my  own  personal  observation.  In  Bermuda,  where 
enteric  fever  is  most  prevalent^  the  water  supply  is  all 
rain  water_,  collected  chiefly  from  the  roofs  of  houses 
and  from  open  surface-collecting  areas_,  and  stored  in 
tanks  underground.  As  a  rule  each  private  house 
has  its  own  tank.  The  tanks  are  excavated  from 
the  porous  limestone^  and  rendered  with  cement.  The 
chief  danger  of  water  pollution  is  therefore  in  the 
soil  itself^  and  it  becomes  a  question  if  the  soil  is  not 
capable  of  cultivating  the  microbe.  You  have  the  fol- 
lowing favourable  conditions :  a  soft  porous  coralline 
limestone,  proximity  of  sea  level^  and  a  hot  sun.  Until 
recently  and  from  time  immemorial  the  custom  has  been 
to  dispose  of  all  water  by  simply  throwing  it  on  the 
ground  in  the  neighbourhood  of  habitations^  the  ex- 
treme porosity  of  the  rock  lapping  up  moisture  like  a 
sponge.  In  addition  to  this^  the  excreta  have  been 
disposed  of  by  a  system  of  cesspits  and  by  burying,  and 
the  contents  disappear  in  the  common  rock.  It  becomes, 
therefore,  an  interesting  question  if  by  this  process  the 
soil  itself  has  not  become  planted  with  the  seed  of  enteric 
fever.  One  fact  is  important,  that  with  a  hot  moist  and 
rainy  season,  from  June  to  January,  the  conditions  are 
then  the  most  dangerous.  It  is  a  somewhat  curious 
circumstance  that  New  Providence,  an  island  in  the 
Bahama  group,  which  has  a  geological  structure  identical 
with  Bermuda  and  a  similar  water-tank  system,  has  no 
enteric  fever.  I  was  there  for  four  years,  and  I  never  saw 
a  single  case,  although  English  troops  were  quartered 
there  part  of  the  time,  and  every  winter  there  was  a 
large  infl.ux  of  American  visitors.  Is  it  that  the  seed 
from  an  imported  case  has  not  yet  been  sown  ? 

In  India  all  experience  points  to  the  following  facts  : — 
1st.  That  the  young  soldiers  and  recent  arrivals  are  sus- 
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ceptible  to  enteric  fever  beyond  all  others,  and  it  is  a 
remarkable  fact  that  women  and  children  suffer  in  a  much 
less  degree  than  men.  2nd.  Cases  at  certain  seasons 
occur  at  a  large  number  of  stations,  occupying  in  the 
aggregate  a  vast  area  of  country.  3rd.  Such  cases  in  a 
considerable  number  of  instances  are  isolated  ;  I  give,  for 
example,  two  cases  which  occurred  in  my  own  experience. 
Two  soldiers  when  on  a  drunken  spree  lay  all  night  in  a 
field  in  rainy  weather  ;  both  contracted  enteric  fever  a  few 
days  afterwards.  It  seemed  to  me  that  the  wetting  so 
reduced  the  temperature  of  the  body  and  its  vitality  as 
to  render  the  men  for  the  time  unable  to  resist  the  patho- 
genic influences  which  are  ever  present  throughout  the 
length  and  breadth  of  India.  4th.  In  almost  all  the  posts 
occupied  by  European  troops  co-operating  with  the  various 
columns  in  Afghanistan,  extending  from  the  British  terri- 
tory up  to  Kabul  and  Kandahar,  cases  of  enteric  fever 
appeared,  some  of  which  posts  were  occupied  probably 
for  the  fii'st  time  since  the  world  began.  In  the  Nile  ex- 
peditions also,  and  notably  in  the  one  in  1889  w^hich  I 
accompanied,  it  was  found  that  the  troops  which  went 
furthest  up  the  river  suffered  on  their  return  to  Cairo  in 
a  far  greater  degree  than  the  troops  which  endured  less 
exposure  and  less  fatigue,  and  it  becomes  difficult  to 
resist  evidence  tending  to  show  that  in  the  causation  of 
this  disease  there  may  be  more  factors  than  are  generally 
acknowledged. 

The  influence  of  flies  as  a  probable  danger  was  forcibly 
brought  to  mj  attention  in  Egypt  in  this  way. 

Alexandria  is  a  place  in  which  enteric  fever  has  been 
more  or  less  prevalent  ever  since  the  British  occupation  of 
Egypt,  and  as  a  rule,  but  not  always,  it  is  more  prevalent  in 
Alexandria  than  in  Cairo.  Now  immediately  to  the  wind- 
ward of  the  hospital,  at  Ras-el  tin,  is  a  large  accumulation 
of  decaying  weed,  washed  ashore  by  the  prevailing  winds. 
It  attracts  countless  myriads  of  flies,  which  swarm  in  the 
wards,  and  in  spite  of  aU  precautions  they  get  into  the 
milk,  and  infest  everything  containing  moisture.     In  the 
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year  1892  the  disease  was  unusually  prevalent,  and  in 
endeavouring  to  trace  the  cause  I  made  inquiries  as  to 
the  disposal  of  the  excreta.  It  was  said  to  be  removed 
daily  to  a  place  some  miles  in  the  desert,  and  buried.  I 
caused  a  watch  to  be  placed  on  the  contractor,  and  the 
fact  was  elicited  that  the  excreta  were  not  taken  to  the 
desert,  but  simply  deposited  near  the  side  of  the  road  not 
a  hundred  yards  from  the  barracks,  and  I  think  I  was 
right  in  the  assumption  that  the  flies  were  on  that  occa- 
sion the  cause  of  the  dissemination  of  the  disease. 


Professor  KANTHACK. 

Personally,  as  a  pathologist,  I  feel  that  I  can  con- 
tribute but  little  to  this  discussion,  since  during  my 
observations  I  have  been  more  concerned  with  the 
microscopical  than  the  macroscopical  aspects  of  typhoid 
fever,  and  can  only  deal  with  individual  cases  and 
not  with  epidemics.  I  agree  with  Dr.  Payne  that  pre- 
vention should  begin  at  home.  In  the  prevention  of 
typhoid  fever  there  are  two  points  to  be  considered : 
(1)  the  sources  of  the  supply,  i.  e.  whence  the  bacilli  are 
poured  forth ;  and  (2)  their  distribution  in  space.  With 
regard  to  the  first  point,  until  recently  it  has  been 
considered  that  the  bacilli  are  mostly  found  in  the  faeces, 
and  that  occasionally  they  have  also  been  demonstrated 
in  the  urine.  This  is  erroneous_,  and  the  question  is  more 
difficult  than  it  looks,  because  one  might  be  led  to 
suppose  that  the  bacilli  were  only  present  during  the 
actual  course  of  the  disease  or  during  convalescence. 
That,  however,  is  a  treacherous  hypothesis.  I  may 
remind  you  that  if  an  abscess  appears  during  or  after 
typhoid  fever,  or  in  suppurative  osteitis,  periostitis,  or 
osteomyelitis,  one  finds  the  bacillus  in  many  instances 
in  the  pus.  Even  more  important  is  the  fact  that  the 
bacillus  has  also  been  found  in  abscesses  occurrinsr 
months  or  even  years  after  recovery  from  the  disease^ 
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when  there  can  be  no  question  o£  a  re-infection.  In 
almost  every  post-mortem  on  cases  of  typhoid  fever  in 
whicli  they  have  been  looked  for,  bacilli  have  been  found 
in  the  bile  or  gall-bladder,  even  v^hen  there  have  been 
no  morbid  chauges  in  the  mucous  membrane  of  the  gall- 
bladder. Welch  and  others  have  shown  that  the  typhoid 
bacillus  has  been  found  in  the  gall-bladder  months  and 
years  after  the  patient  has  recovered  from  an  attack,  and 
that  in  the  animal  after  an  intra- venous  inoculation  it 
persists  for  a  long  time  in  the  gall-bladder.  There  is  one 
classical  case  especially  in  which  cholecystitis  was  thus 
provoked  and  demonstrated  some  years  after  the  fever. 
Now  it  is  evident  that  if  the  bacillus  can  wander  from 
the  intestine  into  the  gall-bladder,  it  may,  after  recovery, 
also  wander  from  the  gall-bladder  iuto  the  intestine,  so 
that  a  healthy  and  unsuspected  individual  may  prove  a 
source  of  contamination.  Then  the  question  may  be 
raised  as  to  how  long  the  bacillus  remains  in  the  faeces 
after  convalescence.  We  have  no  certain  observations 
on  this  point,  but  judging  from  cholera,  we  know  that  in 
this  disease  after  recovery  the  vibrio  may  be  found  in 
the  faeces  for  a  considerable  time — a  long  time  after  they 
have  become  solid.  It  is  therefore  not  safe  to  regard  a 
typhoid  patient  as  dangerous  merely  while  he  is  ill,  for 
after  recovery  he  may  still  be  a  source  of  contamination 
or  even  of  infection,  and,  what  is  more,  this  source  may 
be  altogether  unsuspected.  As  mentioned  above,  if  the 
bacilli  can  find  their  way  into  the  gall-bladder  from  the 
intestine,  there  seems  to  be  no  reason  why  they  should 
not  find  their  way  back  into  the  faeces,  so  that  a  healthy 
man  may  still  discharge  bacilli  from  time  to  time. 
Whether,  epidemiologically  regarded,  these  are  really 
points  of  actual  importance  I  am  not  in  a  position  to 
say,  but  we  must  abandon  the  idea  that  it  is  always 
possible  to  trace  back  the  disease  to  an  immediately 
preceding  or  recent  case,  although  of  course,  for  practical 
purposes,  it  may  be  assumed  that  there  must  have  been  a 
previous  case  giving  birth  to  the, bacilli.     This,  however. 
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I  do  not  desire  to  discuss  ;  I  merely  wish  to  state  facts 
wMcli  are  frequently  lost  sight  of  or  altogether  dis- 
regarded. In  respect  of  my  second  point  the  facts  at 
our  disposal  are  still  very  insufficient.  Since  the  dis- 
covery by  Eisner  of  a  new  medium  for  growing  the 
bacillus  (potato-gelatine  and  iodide  of  potassium)  its 
study  has  been  taken  up  with  renewed  vigour,  and  it  is 
possible  that  the  typhoid  bacillus  is  more  widely  dis- 
tributed in  space  than  is  generally  assumed  to  be  the 
case.  I  will,,  however,  only  allude  to  Losener,  who  has 
for  several  years  worked  at  the  distribution  of  the 
typhoid  bacillus,  and  by  sceptics  even  must  be  considered 
a  fairly  competent  person  in  this  department  of 
research.  He  has  examined  the  superficial  layers  of  soil 
in  a  field  which  had  remained  untilled  for  years,  and 
there  he  found  the  bacillus.  His  cultures  were  subse- 
quently examined  by  Pfeiffer  and  Kolle  by  means  of  their 
serum  test,  and  declared  to  be  the  specific  bacillus  in 
question.  He  has  also  found  this  bacillus  under  condi- 
tions which,  as  far  as  he  could  judge,  excluded  the  existence 
of  typhoid  fever.  For  instance^  he  inoculated  a  pig  with 
the  Micrococcus  tetragenus  ;  it  died  and  was  buried  in  sand, 
and  from  its  body  he  recovered  the  typhoid  bacillus.  It  is, 
of  course,  open  to  anyone  to  say  that  this  observer  was  not 
dealing  with  typhoid  bacilli  but  with  micro-organisms  re- 
sembling them;  that,  however,  reduces  the  whole  matter 
to  an  academical  question,  to  which  there  is  no  answer. 
If  we  couple  the  above  observations  on  soil  with  the 
experiments  mentioned  by  Sir  Richard  Thorne  Thorne 
which  have  been  carried  out  by  Dr.  Sidney  Martin,  there 
is  distinct  evidence  that  the  bacillus  when  once  in  the 
soil  may  thrive  and  remain  dormant,  ready,  when  the 
circumstances  arise,  to  enter  the  water  or  milk  supply 
under  favourable  conditions.  It  is  necessary  for  us  to 
make  out  the  natural  history  of  the  bacillus  in  and  out  of 
the  body,  and  to  explore  its  usual  haunts  so  as  to  discover 
its  most  vulnerable  point.  We  must  keep  in  mind  that, 
whatever  the  starting-point  of  an  epidemic  or  outbreak 
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may  have  been^  tlie  distribution  of  tlie  typboid  bacillus 
may  be  wider  than  has  been  hitherto  believed. 

Now  I  must  say  a  few  words  with  respect  to  what  is 
rather  a  sanitary  question,  which  affects  all  personally  and 
strikes  nearer  home,  viz.  the  hygiene  of  the  post-mortem 
room.  I  myself  feel  that  the  amount  of  disinfection 
carried  out  in  the  post-mortem  room  is  scandalously 
little,  and  in  saying  this  I  do  not  exempt  myself  from 
blame.  Everything  is  allowed  to  run  down  the  sink,  the 
intestines  are  held  under  the  tap,  and  water  is  allowed  to 
flow  down  them,  and  altogether  it  seems  to  me  that 
almost  every  post-mortem  room  is  a  source  of  danger.  I 
think  we  ought  to  apply  the  same  rules  to  the  post- 
mortem room  that  we  employ  in  our  own  laboratories  or 
in  the  wards. 

I  shall  conclude  with  a  few  remarks  regarding  the 
control  of  the  water-supply.  I  can  only  express  my 
surprise  at  the  small  amount  of  supervision  we  seem  to 
have  over  it.  I  was  recently  asked  to  examine  the 
water  in  Cambridge,  and  on  making  inquiries  I  found 
there  were  two  water-supplies,  one  from  the  chalk  and 
the  other  from  the  lower  greensand.  On  further  inquiry 
I  was  unable  to  ascertain  whether  the  two  supplies  were 
mixed  or  not,  nor  even  whether  there  was  a  double 
service  of  pipes ;  in  fact,  there  seemed  to  be  no  sort  of 
municipal  control  over  the  supply  at  all.  It  is  a  matter 
for  regret  that  such  a  condition  of  things  should  exist, 
viz.  that  the  public  health  is  left  in  the  hands  of  public 
companies  who  can  work  quite  uncontrolled,  and  that 
those  who  ought  to  control  it  are  practically  powerless. 


Dr.  SIMS  WOODHEAD. 

With  respect  to  the  contamination  of  water-supplies, 
and  without  expressing  any  very  definite  opinion  as 
to  how  they  become  contaminated,  it  has  always  been 
my  feeling  in  connection  with  the  putting  in  of  cisterns 
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into  houses — a  mucli  debated  question — that  the  break  in 
the  continuity  of  the  water-supply  involved  in  the  putting 
in  of  the  cistern,  although  it  may  be  a  disadvantage 
to  the  occupants  of  the  individual  house,  may  be,  and 
probably  is,  an  advantage  to  the  community  at  large. 
We  have  to  do  with  two  perfectly  different  and  distinct 
ctmditions.  On  the  one  hand  the  cistern  provides  a 
break  between  the  water  main  and  any  possible  source  of 
contamination,  but  on  the  other  it  offers  or  allows  the  pre- 
sence of  certain  conditions  of  rest,  pabulum,  temperature, 
&c.,  which  may  be,  and  probably  are,  favourable  to  the 
existence  of  the  typhoid  bacillus  should  it  gain  access  to 
the  water  in  the  cistern.  It  is  now  recognised  that  it 
is  practically  impossible  to  maintain  a  constant  pressure  in 
any  mains,  and  therefore  even  with  the  best  valve  taps 
and  the  best  methods  of  interfering  with  the  reflux  of 
water  from  the  mouth  of  a  pipe  there  must  occasionally 
be  a  break-down  in  the  available  means  of  preventing  the 
back  flow  of  water.  We  must  indeed  acknowledge  that 
high  pressure  and  constant  supply  do  not  afford  such  a 
great  safeguard  as  many  people  seem  to  think.  Another 
point  raised  by  Dr.  Poore  upon  which  I  should  like  to 
insist  very  strongly,  because  I  have  recently  had  an 
opportunity  of  studying  carefully  the  conditions  by 
which  in  Poena  the  outbreak  of  plague  was  stemmed,  is 
the  question  of  early  notification  and  inspection  {i.  e. 
before  the  second  outbreak  was  arrested) .  The  results  in 
India  were  obtained  almost  entirely  through  a  system  of 
notification  and  inspection  of  patients  and  places.  If  we 
applied  this  system  to  our  water-supplies,  our  sewage, 
and  our  diarrhoea  and  typhoid  patients  under  the 
different  conditions  involved  in  the  outbreaks  of  typhoid 
in  this  country,  we  should  be  able  in  many  instances  to 
prevent  the  spread  of  the  disease  which  under  existing 
circumstances  too  often  continues  to  set  us  at  defiance. 
We  have  had  a  good  example  of  what  can  be  done  in  this 
direction  at  Clifton,  where  by  prompt  and  energetic  mea- 
sures the  outbreak  was  practically  cut  down  almost  imme- 
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diately.  In  cormection  with  that  epidemic  I  may  point  out 
that  when  an  outbreak  is  associated  with  the  contamina- 
tion of  water,  it  rnns  a  very  different  course  from  an  out- 
break associated  with  contamination  of  milk.  In  the  former 
case  it  may  sometimes  be  a  very  difficult  matter,  even  when 
yon  have  found  the  source  of  contamination,  to  elimiuate 
that  contamination ;  whereas  in  the  case  of  milk  Dr. 
Davies  has  demonstrated  most  clearly  and  admirably 
that  by  taking  appropriate  measures  it  is  possible 
to  check  an  epidemic  at  once,  as  was  done  at  Clifton. 
In  the  case  of  water  contamination,  although  the 
source  has  been  traced  here — of  course  a  much  more 
difficult  matter  to  begin  with,  there  may  be  such  a 
sewage-soaked  and  infected  condition  of  the  soil,  and 
there  is  such  a  possibility  of  overlooking  sources  of 
contamination,  as  at  Worthing,  that  it  may  be  impossible 
to  say  definitely  that  we  have  put  our  finger  upon 
the  exact  or  only  spot  by  which  typhoid  contamination 
can  enter.  Even  when  the  most  elaborate  precautions 
have  been  taken  to  get  rid  of  known  and  sus- 
pected sources  of  contamination,  unsuspected  sources 
may  nullify  or  undo  much  of  the  work  that  has  been 
done.  Therefore  in  looking  at  this  question  we  are 
bound  to  acknowledge  that^  as  regards  infection  by  water, 
we  have  a  much  more  difficult  problem  to  deal  with  than 
when  the  infection  takes  place  through  the  contamination 
of  milk.  We  stand  in  need  of  further  information  in 
respect  of  the  continuance  of  the  typhoid  bacillus  in  soil. 
In  this  I  agree  with  Dr.  Poore,  Dr.  Cartwright  Wood_,  Dr. 
Sidney  Martin,  and  the  workers  in  the  British  Institute  of 
Preventive  Medicine,  that  the  typhoid  bacillus  has  a  much 
greater  chance  of  persistence  in  a  water-logged  soil  con- 
taining a  moderate  amount  of  organic  matter  than  in  a  dry^ 
well-aerated  soil_,  however  large  an  amount  of  organic 
matter  it  may  contain.  In  this_,  however,  my  actual  expe- 
rience is  limited,  though  I  hold  a  strong  opinion  on  the  sub- 
ject. Then  as  to  the  constant  examination  of  all  possible 
sources  of  infection  by  both  chemical  and  bacteriological 
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methods  :  Professor  Bojce  at  the  last  meeting  made  out 
a  very  strong  case_,  not  for  the  value  of  isolated-  exami- 
nations, but  for  constant  and  regular  examination  so 
arranged  that  when  there  is  the  slightest  deviation  from 
the  normal,  those  in  charge  of  the  public  health  might  be 
put  on  their  guard.  That  is^  I  believe,  the  great  value 
not  only  of  chemical,  but  also  of  bacteriological  examina- 
tions. We  cannot,  as  a  rule,  get  much  information  from 
single  examinations.  In  Manchester,  under  Dr.  Delepine, 
practically  the  same  system  is  at  work  as  at  Liverpool  ; 
so  that,  apart  from  the  seruui  test  for  typhoid,  the  Medical 
OfScer  of  Health  is  able  to  put  his  finger  on  outbreaks  of 
disease  very  much  more  readily  than  was  possible  before, — 
not  from  the  fact  that  he  gets  a  typical  typhoid  bacillus 
from  a  particular  case  or  a  particular  sample  of  water,  but 
because  he  is  put  on  his  guard  by  the  changed  conditions 
which  from  time  to  time  occur  in  the  course  of  the  exa- 
minations that  are  made  on  his  behalf.  One  point  should,  I 
think,  in  this  discussion  be  very  strongly  insisted  upon, 
viz.  the  early  information  that  can  be  obtained  of  an 
outbreak  of  typhoid  by  the  serum  test.  It  was  noticed 
by  Dr.  Davies  that  at  Clifton  there  were  cases  of  sup- 
posed influenza  which  undoubtedly  responded  to  the 
Widal  test.  It  is  now  a  matter  of  common  observation, 
too,  that  outbreaks  of  diarrhoea  frequently  or  even  usually 
precede  outbreaks  of  typhoid  fever.  If  these  cases  of 
diarrhoea  could  be  tested  in  connection  with  some  of  the 
outbreaks  of  typhoid,  we  should,  I  am  convinced,  find  that  a 
number,  if  not  a  very  much  larger  proportion  of  such  cases 
of  diarrhoea  were  really  mild  or  even  severe  typhoid 
cases,  which  appearing  at  an  early  stage  of  the  epidemic, 
and  before  we  are  on  the  outlook  for  cases  of  typhoid,  are 
overlooked  or  are  never  seen  by  medical  men  at  all.  In 
several  institutions  where  they  have  had  opportunities  of 
observing  the  course  of  an  outbreak,  the  ofiicials  have 
been  satisfied  that  some  of  the  cases  at  any  rate  which 
were  supposed  to  be  diarrhoea  may  really  have  been  cases 
of  typhoid.     When  we  consider  that  the  bacillus  of  typhoid 
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fever  may  remain  in  tlie  intestine  for  some  time  after 
recovery  as  well  as  in  the  urine  and  gall-bladder,  and 
when  we  also  remember  what  Metschnikoff  pointed  out 
in  relation  to  cholera,  viz.  that  the  vibrio  may  be  present 
in  the  intestine  a  long  time  before  an  attack  of  cholera 
occurs, it  would  seem  that  we  can  have  typhoid  bacilli  under 
very  similar  conditions  present  in  the  intestine  in  prac- 
tically healthy  individuals,  and  that  this  bacillus  may  remain 
in  the  intestine  a  considerable  time  before  the  intestinal 
tract  becomes  so  altered  that  the  bacillus  has  a  chance  of 
doing  its  special  work.  Then  it  is  that  bad,  though  not 
actually  infected  water,  may  help  the  typhoid  bacillus  to 
do  its  work.  As  regards  what  has  been  said  concerning 
the  persistence  of  the  typhoid  bacillus,  it  has  always  been 
my  impression  in  connection  with  Welches  case  and 
others  that  we  have  to  do  not  with  the  persistence  of 
the  typhoid  bacillus,  but  with  reinfection.  Eleven  years 
really  seems  a  rather  long  time  for  even  a  typhoid 
bacillus  to  remain  in  the  body  without  doing  any  appre- 
ciable harm.  On  the  other  hand,  we  do  know  that  under 
certain  conditions  reinfection  may  take  place,  but  the  con- 
stitution of  the  tissues  may  be  so  far  altered  that  the 
organism  does  not,  on  the  second  occasion, react  in  the  same 
way  as  it  did  on  the  occasion  of  the  first  infection.  In 
times  of  epidemic  I  think  all  are  agreed  that  the  best  way 
to  deal  with  excreta  is,  if  possible,  to  burn  them,  and  that 
it  is  absolutely  suicidal  from  our  point  of  view  to  allow  them 
to  get  into  water.  I,  for  one,  should  scarcely  like  to  say 
that  burial  even  in  dry  earth  was,  during  an  epidemic, 
the  best  way  of  getting  rid  of  typhoid  faeces.  I  believe  that 
we  may  possibly  over-estimate  the  danger  of  the  presence 
of  the  typhoid  bacillus  in  dry,  well-aerated  soil ;  but  we 
cannot  possibly  over-estimate  the  danger  of  its  presence  in 
water-logged  soil,  especially  when  such  soil  contains  a  large 
amount  of  organic  matter.  At  present  we  are  not  in  a 
position  to  state  by  what  organism  or  series  of  organisms 
the  typhoid  bacillus  may  be  rendered  inert,  i.  e.  what 
organisms  are  capable  of  interfering  with  its  growth  and 
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multiplication,  and  what  organisms  will  allow  them  to 
flourish.  This,  however,  we  may  accept, — that  it  grows 
under  very  similar  conditions  to  the  colon  bacillus,  and 
wherever  we  have  the  colon  bacillus  we  may  expect  under 
certain  conditions  to  find  the  typhoid  bacillus.  If  a 
favourable  opportunity  occurs,  we  may  have  a  concurrent 
or  simultaneous  affection  of  the  patient  by  active  colon 
bacilli  and  by  typhoid  bacilli.  It  has  been  suggested 
that  there  is  gradual  transition  from  one  into  the  other, 
but  I  think  the  explanation  of  many  of  such  cases  is 
rather  to  be  found  in  the  simultaneous  action  of  diarrhoea 
and  typhoid  producing  organisms,  the  former  very  often 
actually  preparing  the  way  for  the  latter. 


Dr.  TIYY  (Clifton). 

I  consider  that  influenza  and  enteric  fever  have  been 
epidemic  in  Clifton  during  the  months  of  October  and 
November  last,  and  this  view  was  evidently  taken  by  the 
Medical  Officer  of  Health  for  Bristol,  for  in  a  circular 
sent  me  October  25th  he  states  : — Some  obscure  enteric 
fever  appears  to  exist  in  Clifton,  as  well  as  some  in- 
fluenza with  abdominal  symptoms.'^  The  cases  of  influenza 
have  been  most  puzzling,  and  many  accompanied  with 
severe  gastro-intestinal  trouble.  In  a  number  of  cases 
seen  by  me  the  invasion  was  sudden,  the  temperature  high 
— ranging  from  102°  to  104°, — diarrhoea  was  present  in 
several  ;  there  was,  however,  no  splenic  enlargement  and 
no  eruption,  and  all  my  cases  convalesced  in  from  eight 
to  sixteen  days.  I  did  not  have  WidaFs  test  used  in 
any,  feeling  assured  that  the  test  is  deceptive  in  cases 
unaccompanied  by  all  the  clinical  symptoms  of  enteric 
fever,  and  this  view  is  taken  by  the  '  Lancet  ^  of  December 
4th.  Dr.  Davies,  Medical  Officer  of  Health  for  Bristol, 
however,  in  his  remarks  before  this  Society  on  November 
23rd,  strongly  advocated  WidaFs  test  as  absolutely  correct 
diagnostically  in  all  doubtful  cases,  and  mentioned  that  in 
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over  70  doubtful  cases^  examined  by  him  in  October  and 
November,  the  diagnosis  of  enteric  fever  was  made  certain 
by  it^  much  to  the  surprise  of  the  medical  men  in  atten- 
dance. Now^  during  the  time  these  cases  of  influenza 
were  about^  a  sudden  and  most  serious  type  of  enteric 
fever  appeared,  and  in  these,  too,  the  invasion  was  sudden, 
the  temperature  high  from  the  onset,  running  from  103° 
to  105°,  delirium  was  common,  severe  pains  in  the  limbs, 
diarrhoea  was  not  present  in  all  cases,  the  rose  rash  was 
not  well  marked,  severe  haemorrhage  occurred  in  many 
cases,  and  there  was  splenic  enlargement  ;  in  fact,  in  the 
cases  under  my  care  I  had  no  doubt  they  were  enteric 
after  the  first  week,  therefore  WidaFs  test  was  unneces- 
sary. Dr.  Davies  has  most  cleverly  tried  to  trace  all 
the  cases  of  both  epidemics  to  the  milk-supply  of  one 
small  farm,  having  fifteen  cows  giving  100  quarts  in  the 
morning  and  40  in  the  evening  ;  this  amount  of  milk  is 
stated  to  supply  sixty-five  large  houses,  containing  about 
700  people,  entirely  with  milk,  and  eighty-one  large  houses 
partially  ;  out  of  this  total,  sixty-six  houses,  though  taking 
the  milk,  wei'e  not  attacked.  Dr.  Davies  states  that  the 
cause  of  the  outbreak  was  due  entirely  to  rinsing  the  cans 
and  tins,  five  in  number,  in  impure  water  tainted  with 
sewage  ;  no  allegation  is  made  that  water  was  added  to 
the  milk.  On  the  other  hand,  the  farmer,  his  wife,  and 
daughter,  who  solely  manage  the  dairy  and  have  done  so 
for  years,  positively  affirm  that  they  always,  with  their 
own  hands,  rinse  their  cans  and  tins  in  boiling  pump 
water  only,  and  that  they  never  touch  them  with  cold  or 
unboiled  water.  The  public  analyst  has  not  found  typhoid 
bacilli  in  the  samples  taken  the  fourth  week  in  October  of 
the  alleged  infecting'  water  or  alleged  infected  milk,  and  no 
case  of  typhoid  fever  has  been  traced  to  the  neighbour- 
hood of  the  farm.  It  is  said,  however,  that  on  November 
20th,  some  seven  weeks  after  the  first  of  these  cases 
was  noticed,  a  labourer  living  near  was  found  to  be  ailing, 
though  he  had  worked  every  day  as  usual,  and  by  WidaVs 
test  alone  his  blood  was  decided  to  be  enteric. 
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I  feel  certain  we  have  passed  through  two  epidemics  : 
one  of  influenza^  in  which  the  cases  were  numerous  and 
many  of  them  had  abdominal  symptoms  ;  the  second 
and  most  serious  epidemic  was  one  of  severe  enteric  fever 
produced  by  sewer-gas  poisoning  owing  to  tlie  entire 
absence  of  ventilation  of  the  main  drains  of  Clifton,  and 
that  thus,  owing  to  a  prolonged  drought  in  August,  Sep- 
tember, and  October,  the  drains  were  not  flushed,  and 
being  ill-ventilated,  sewer-gas  in  volumes  was  forced  back, 
through  over-pressure  in  the  mains,  through  the  street 
gratings  and  into  the  houses  attacked,  which  stand  on  high 
ground  and  in  close  proximity  to  the  large  main  sewer, 
which,  after  descending  a  steep  declivity  of  about  270 
feet,  empties  itself  at  all  tides  direct  into  the  River  Avon 
a  short  distance  below  the  Suspension  Bridge.  The 
stinks  of  Clifton  have  been  in  tlie  summer  almost  unbear- 
able for  years,  and  unless  steps  are  taken  at  once  to  ven- 
tilate the  main  drains,  and  to  divert  the  sewage  of 
Bristol  and  Clifton  entirely  out  of  the  Avon,  it  is  much 
to  be  feared  that  the  present  visitation  will  be  nothing  to 
what  will  follow  should  a  prolonged  drought  again  occur. 


Mr.  PERCY  ADAMS  (Deputy  M.O.H.  Maidstone). 

One  of  the  most  interesting  features  in  the  Maidstone 
epidemic,  to  which  I  would  draw  attention  (as  owing  to  the 
public  inquiry  to  be  held  by  the  Local  Government 
Board,  my  mouth  is  closed  in  respect  of  the  incidents  of 
the  epidemic  which  has  visited  our  town),  is  the  pre- 
cedence of  diarrhoea  before  the  epidemic  itself  began.  I 
hand  round  a  rough  sketch  showing  how  this  was  the 
case.  We  distinguish  between  the  ordinary  infantile  diar- 
rhoea and  this  extraordinary  diarrhoea  by  marking  the 
cui'ves  in  different  colours.  I  believe  it  is  an  accepted 
doctrine  or  opinion,  that  as  a  rule  the  incidence  of 
autumnal  diarrhoea  is  higher  in  males  than  in  females. 
In  Maidstone,  however,  the  contrary  obtained  probably, 
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I  would  suggest^  because  the  women  drank  more  water 
than  the  men — in  this  case  more  polluted  water.  You 
will  see  on  the  chart  that  the  curve  rises  gradually,  and 
gradually  merges  into  the  epidemic  curve  proper  ;  I  may 
add  that  it  will  probably  be  an  important  feature  in  the 
official  report  which  we  shall  issue,  recording  the  history 
of  this  epidemic,  because  close  to  one  of  the  places  in 
which  there  was  a  possibility  of  specific  pollution  taking 
place  there  was  a  very  heavy  incidence  of  this  diarrhoea. 
In  the  cottages  close  to  a  spring  there  was  a  history  of 
diarrhoea  from  which  nearly  every  member  of  the  several 
families  suffered  (in  some  instances  with  symptoms  very 
like  typhoid  fever).  vSubsequently,  about  the  14th  or 
15th  of  October,  there  was  a  case  of  typhoid  notified  in 
one  of  these  cottages. 

January  11th ^  1898. 

Dr.  EDWARD  SEATON. 

I  have  read  the  account  of  the  exceedingly  interesting 
discussion  that  has  taken  place  on  the  prevention  of 
typhoid,  which  has  already  ranged  over  nearly  the  whole 
subject. 

In  speaking  a  few  words  this  evening,  in  answer  to 
tlie  invitation  of  Dr.  Norman  Moore,  1  do  not  of  course 
attempt  any  review  of  the  subject  from  the  practical 
point  of  view  of  the  Medical  Officer  of  Health,  but  I  will 
endeavour  to  supplement  the  discussion  by  a  few  words  on 
certain  points  which  may  with  advantage  be  emphasised. 

In  the  first  place  let  it  be  observed  that  there  are 
certain  epidemic  diseases  as  to  which  the  researches  and 
teaching  of  the  medical  profession  have  imposed  tre- 
mendous responsibility  on  sanitary  authorities.  Cholera, 
typhoid,  smallpox,  and  typhus,  are  those  which  are  gene- 
rally regarded  as  pre-eminently  preventable  by  the  action 
of  public  authorities.  But  in  considering  their  prevent- 
ability  from  the  practical  point  of  view  we  cannot  leave 
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out  of  consideration  the  state  of  medical  sanitary  organi- 
sation. 

I  have  recently  dwelt  upon  this  subject  in  an  address 
at  the  Sanitary  Congress  at  Leeds_,  and  I  do  not  at  the 
present  moment  wish  to  advert  to  it,  except  to  repeat 
my  conviction  that  it  is  a  matter  of  the  greatest  impor- 
tance, and  one  that  deserves  the  consideration  of  all 
concerned,  and  especially  of  our  own  profession. 

If  we  regard  this  subject  of  prevention  from  the  point 
of  view  that  typhoid  is  a  disease  which  often  arises 
otherwise  than  by  water-borne  infection,  it  becomes 
necessary  to  consider  all  available  means  of  prevention. 

This  evening  I  would  like  to  say  a  few  words  on  the 
subsidiary  question  of  notification  of  typhoid  and  dis- 
infection. I  am  reminded  in  this  connection  that  the 
system  which  requires  compulsory  notification  of  typhoid 
and  other  infectious  diseases  (with  regard  to  which 
sanitary  authorities  have  very  heavy  responsibilities)  was 
inaugurated  at  Huddersfield,  Bolton,  and  Nottingham 
almost  simultaneously  about  twenty  years  ago.  Much 
discussion  took  place  at  the  time  as  to  the  necessity  of 
including  each  of  the  diseases  mentioned  in  the  Schedule. 

With  regard  to  typhoid  it  was  strongly  urged  that 
where  the  poison  was  intercepted  and  soil  infection  pre- 
vented, and  where  the  material  which  was  known  to  contain 
the  poison  could  be  subjected  to  sufficiently  destructive 
processes,  there  the  opportunity  for  limiting  the  diffusion 
of  the  disease  would  be  greatly  increased.  The  diminu- 
tion of  typhoid  prevalence  where  notification  and  disin- 
fection under  skilled  directions  has  been  carried  out  has, 
I  believe,  fully  justified  the  anticipations  of  the  promoters 
of  the  system.  It  is  quite  evident  that  where  hospitals 
are  provided  for  the  isolation  of  typhoid  cases  that 
cannot  be  properly  attended  to  at  home,  all  this  work 
will  be  much  more  efficiently  carried  out  than  is  otherwise 
possible,  and  that  corresponding  advantages  will  accrue 
to  the  public  health. 

Our  knowledge  with  regard  to  methods  of  disinfection 
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lias  greatly  advanced  since  then,  and  I  may  mention 
that  I  have  received  within  the  last  two  or  three  days  a 
letter  from  my  experienced  colleague,  Dr.  Armstrong, 
Medical  Officer  of  Health  for  Newcastle-oii-Tyne,  speaking 
of  the  great  advantage  that  he  anticipates  from  the  use 
of  sterilisers  in  enteric  fever  pavilions,  which,  he  believes 
will  work  just  as  well  as  they  did  at  the  Cholera 
Hospital  of  that  city. 

I  believe  that  one  of  the  urgent  requisites  at  the 
present  day  for  the  prevention  of  enteric  fever  is  the 
establishment  everywhere  of  proper  means  for  treating 
cases  of  the  fever  which  cannot  be  attended  to  properly 
at  home,  and  of  effectually  dealing  with  all  infectious 
materials.  I  think  that  increased  attention  given  to  all 
the  details  of  disinfection  at  hospitals  will  be  a  powerful 
agent  in  the  reduction  of  typhoid. 

Reverting  to  the  advantages  of  notification,  I  may 
remind  you  that  besides  the  opportunity  that  it  affords 
of  inquiry  into  the  sanitary  conditions  of  the  premises 
where  cases  of  typhoid  occur,  and  besides,  of  course, 
sounding  the  first  alarm  in  the  case  of  water-spread  epi- 
demics, it  may,  if  used  with  discretion  (that  is  to  say, 
if  limited  publicity  be  given),  become  a  powerful  incen- 
tive to  increased  activity  in  the  way  of  sanitary  improve- 
ments generally. 

Since  the  Local  Government  Act  of  1888  was  passed,  the 
authorities  of  several  counties  have  inaugurated  a  system 
of  circulating  information  with  regard  to  the  prevalence 
of  typhoid  in  the  component  sanitary  districts  of  the  county. 
In  some  cases  it  has  not  gone  beyond  the  circulation  of 
information.  I  am  not  prepared  to  say  but  what  that  may 
be  useful;  but  beyond  this,  in  some  counties  the  information 
is  collected  and  edited  by  experts.  Furthermore,  where 
organisation  allows  of  it,  inquiry  is  instituted  by  the 
Medical  Officer  of  the  county  into  any  small  excess  of  the 
disease,  and  it  is  by  means  of  such  inquiries  that  some 
sanitary  authorities  are  stimulated  to  carry  out  many 
valuable  sanitary  improvements. 
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We  have  lately  at  the  Medical  Officer  of  Health  Society 
had  under  discussion  the  amendments  that  may  possibly 
be  introduced  with  advantage  into  the  JSTotification  Act ; 
and  amongst  these  is  a  suggestion  that  certain  eminently 
preventable  diseases — to  v^it,  cholera  and  typhoid — should 
be  notified  at  once  to  county  authorities.  It  will 
occur  to  many  that  there  is  a  good  reason  for  this,  in- 
asmuch as  many  water  companies  supply  water  to  a 
number  of  contiguous  sanitary  districts,  and  that  con- 
sequently the  information  with  regard  to  the  prevalence 
in  one  district  may  be  of  importance  to  those  in  neigh- 
bouring districts. 

So  much,  then,  for  the  considerations  which  I  think  it 
desirable  to  bring  before  you  from  the  medical  officer's 
point  of  view.  Concluding,  I  should  like  to  say  just  a 
word  upon  the  very  large  sanitary  questions  that  are 
raised  by  Dr.  Poore  in  his  writings. 

I  think  that  Dr.  Poore  has  done  a  very  great  public 
service  in  compelling  people  to  think  of  what  should  be 
the  ideals  of  sanitation  in  the  country,  as  contrasted  with 
those  in  towns. 

In  the  days  of  Chadwick  and  Richardson  we  had 
ideal  town  systems  placed  before  us,  and  there  has  been 
a  tendency  to  think  of  the  town  systems  as  necessarily 
most  applicable  to  the  country.  It  may  be,  as  Sir 
Richard  Thorne  has  pointed  out,  almost  impossible  for 
us  to  reconsider  the  whole  matter,  inasmuch  as  we  are 
committed  to  a  large  extent  by  the  way  in  which 
towns  and  villages  have  grown  up  in  the  past,  and  are 
allowed  to  grow  up  at  the  present  day.  But  public 
opinion  may  change,  and  a  fair-sized  kitchen  garden,  &c., 
may  some  day  be  regarded  as  a  necessary  attachment  to 
a  country  cottage.  We  know  that  in  rural  France  the 
same  classes  of  people  who  live  in  clusters  of  houses  in 
rural  England  are  placed  under  conditions  where  they 
could  carry  out  the  systems  somewhat  similar  to  what 
Dr.  Poore  advocates.  The  existing  state  of  things  does  not 
therefore  prevent  our  considering  the  sanitation  systems  of 
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the  country  as  something  quite  distinct  from  those  of  towns. 
I  would  say  that  when  I  have  seen,  as  I  often  have  to  see, 
schemes  for  the  drainage  of  a  district,  the  combined 
drainage  of  little  villages  and  clusters  of  houses  by  means 
of  a  network  of  sewers  and  drains  spread  over  a  vast  un- 
populated area  on  which  could  be  placed  a  large  and 
populous  town,  it  seems  to  me  that  the  ideas  which  origin- 
ated with  the  venerated  pioneer  of  sanitation,  Sir  Edwin 
Chadwick,  have  been  much  distorted,  or  rather  I  should 
say  that  a  wrong  ideal  has  come  to  be  set. 

Again,  the  carriage  of  the  sewage  to  great  distances 
and  its  treatment  on  lai-ge  areas  of  land  frequently  in- 
volves a  very  heavy  expense. 

In  some  cases  it  is  urged  that  these  systems  are 
absolutely  inevitable,  but  latterly  some  hope  is  being 
afforded  by  the  new  bacterial  systems  of  treatment,  and 
it  is  to  be  further  hoped  that  in  the  consideration  of  these 
systems  and  sanction  of  loans  by  authorities  every  oppoi-- 
tunity  will  be  given  for  improvement  in  this  respect. 

I  would  repeat  in  conclusion  that  we  much  value  this 
exceedingly  interesting  debate  which  has  been  inaugurated 
so  auspiciously  by  this  Society,  and  I  for  one  think  it  is 
likely  to  very  materially  assist  in  bringing  about  a  further 
reduction  of  that  typhoid  fever  death-rate  which,  as  the 
medical  officer  for  the  Local  Government  Board  has 
stated,  has  already  been  reduced  something  like  60  per 
cent,  in  our  own  country — a  work  of  which  we  may  all 
be  proud.  I  thank  you  for  allowing  me  to  attend  as  a 
visitor,  and  for  the  attention  you  have  given  to  these  few 
brief  remarks. 


Dr.  CORFIELD. 

I  must  join  issue  with  the  author  in  what  he  says 
with  reference  to  the  influence  of  the  water-closet  in 
disseminating  disease.  I  say  the  great  cause  of  the 
enormous  decrease  in  enteric  fever  since  1875  has  been 
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tlie  increased  adoption  of  the  water-carriage  system, 
and  the  increase  in  the  number  of  water-closets  in  this 
country.  Those  parts  of  the  country  in  which  water- 
closets  are  least  used,  and  the  water-carriage  system  is 
the  least  perfect,  are  precisely  the  parts  of  the  country  in 
which  enteric  fever  is  most  prevalent.  London  is,  I 
suppose,  the  most  perfect  example  among  the  large  towns 
not  only  of  this  country,  but  of  the  world,  of  a  completely 
water-closeted  town,  and  of  the  water-carriage  system. 
The  mortality  from  typhoid  fever  in  London  between 
1881  and  1890  was  actually  less  than  that  of  England  and 
Wales  generally.  The  counties  showing  th.e  highest 
typhoid  death-rates  for  the  same  period  were  Nottingham, 
Lancashire,  Yorkshire,  and  Northumberland,  in  which 
one  dry  system  or  another  is  more  or  less  in  vogue,  and 
water-closets  are  not  much  adopted.  The  same  remark 
applies  to  South  Wales  in  opposition  to  North  Wales,  the 
mortality  from  typhoid  fever  in  the  latter  being  less  than 
three  fifths  of  the  former. 

Bramah  has  been  mentioned  as  the  inventor  of  the 
water-closet,  but  it  is  far  too  beneficent  an  institution  to 
have  been  invented  by  any  one  person.  It  was  origi- 
nally employed  by  the  ancient  Romans.  Yitruvius  describes 
it  with  its  cistern,  pipes,  and  taps,  and  remains  thereof 
have  been  found  in  the  palace  of  the  Caesars  at  Rome. 

In  a  very  remarkable  little  book  called  the  '  Metamor- 
phosis of  Ajax '  (1596)  there  are  some  very  curious 
diagrams,  from  which  you  will  see  that,  practically 
speaking,  the  apparatus  had  then  been  devised,  though 
not  exactly  in  the  form  in  which  we  now  use  it.  It  was 
described  and  drawn  by  the  author.  Sir  John  Harrington. 
The  first  patentee  of  a  water-closet  in  this  country  was 
not  Bramah,  but  one  Alexander  Cummings,  whose  name 
I  take  the  credit  of  having  rescued  from  obscurity.  His 
patent  is  dated  1776.  Bramah  modified  it  afterwards, 
and  so  it  bore  his  name  down  to  comparatively  recent 
times.  Now  twenty- five  years  ago  it  was  the  generally 
received  view  of  the  profession,  that  the  poison  of  enteric 
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fever  could  arise  de  novo,  being  produced,  in  fact,  during 
the  decomposition  of  excrement.  That  view  has  been 
-gradually  abandoned,  it  having  been  shown  (see  paper  by 
the  speaker  in  the  ^Proceedings  of  the  Epidemiological 
Society,'  1874)  that  towns  might  be  for  years  in  a  con- 
dition suitable  for  the  spread  of  enteric  fever  without  the 
disease  occurring  until  the  introduction  of  a  case  set  it 
goiug.  That  was  one  way  of  proving  that  it  did  not 
arise  de  novo.  Another  way  in  which  that  theory  was 
gradually  got  rid  of  was  by  tracing  out  the  source  of 
cases  w^hich  were  supposed  to  have  arisen  de  novo,  but  I 
need  hardly  point  out  that  there  are  great  difficulties  in 
the  way  of  carrying  out  such  inquiries  to  a  successful 
issue.  I  remember  one  instance  in  a  large  country  house 
where  there  were  twelve  maid-servants  sleeping  in  one 
long  dormitory.  One  girl  was  attacked  by  enteric  fever 
twelve  or  fourteen  days  after  a  sewer  had  been  opened  in 
the  yard,  emitting  a  very  foul  smell,  which  this  girl  had 
particularly  noticed  and  complained  of.  I  was  assured 
that  no  case  of  enteric  fever  had  occurred  in  the  district 
for  a  long  time,  and  really  it  appeared  to  be  an  excellent 
example  of  the  de  novo  origin  of  the  disease.  On  inquiry, 
however,it  was  notonly  shown  where  the  disease  camefrom, 
viz.  from  a  cottage  six  miles  away,  but  it  was  also  shown 
how  the  infection  had  been  conveyed  into  the  sewer  in 
question.  It  is  generally  admitted  now  that  this  disease 
is  conveyed  by  water  and  uncooked  foods — shell-fish, 
milk,  water-cress,  &c.  It  is  not  as  well  recognised  that  it 
may  be  communicated  by  contaminated  air. 

Dr.  William  Budd,  whose  book  is  still  one  of  the  best 
on  this  subject,  strongly  maintained  this  view,  and  I 
believe  he  was  right.  Sir  William  Gairdner  referred  the 
other  night  to  the  case  of  the  Prince  of  Wales  ;  that  case 
ever  since  it  was  investigated  has  always  been  thought  to 
have  been  a  case  of  air-borne  enteric  fever  from  sewer 
gas  escaping  into  the  house  where  he  was  staying.  On 
account  of  that  remark  it  occurred  to  me  to  look  up  my 
notes  of  twenty-seven  years   since,  which   contain  an 
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account  of  almost  everything  connected  with  that  case 
and  the  house  in  which  it  occurred.  I  came  to  a  con- 
clusion that  I  did  not  expect  to  come  to.  I  may  say 
that  at  that  time  the  supplies  of  water  and  milk  were 
excluded.  It  was  clearly  shown  that  they  were  not  the 
cause  of  the  disease.  It  was  therefore  put  down  to  the 
unhealthy  condition  of  the  house.  It  was  stated  in  the 
press  at  the  time  that  there  were  two  cesspools  under  the 
house,  and  that  the  soil-pipe  of  the  water-closet  in  the 
Princess  apartments  discharged  into  a  cesspool  underneath, 
and  that  this  soil-pipe  was,  moreover,  not  ventilated,  there 
being  a  trap  near  the  top  of  it.  All  these  statements 
were  entirely  inaccurate.  There  was  no  cesspool  under 
the  house  at  all.  Those  who  first  examined  the  house  for 
the  press  were,  it  is  true,  told  that  there  were  two  cess- 
pools in  the  basement ;  but  Dipstone  traps  in  Yorkshire 
are  called  cesspools,  and  these  alleged  cesspools  were 
merely  Dipstone  traps  into  which  sinks  discharged.  They 
were  not  connected  with  the  water-closets  at  all,  and  the 
pipe  from  the  closet  in  question  was  outside  the  house, 
and  discharged  into  a  branch  drain  outside.  Lastly,  the 
soil-pipe  was  fully  ventilated,  being  carried  right  up  full 
bore  above  the  roof.  There  was  a  bend  near  the  top  to 
avoid  some  projection,  but  the  bend  could  nob  possibly 
hold  water,  and  it  was  this  that  the  reporters  took  for  a 
trap.  At  the  same  time  it  had  to  be  admitted  that  the 
sanitary  arrangements  of  the  house  were  somewhat  defec- 
tive. On  going  through  my  notes,  however,  I  have  been 
forced  to  the  conclusion  that  it  was  not  a  case  in  which 
the  disease  was  conveyed  by  sewer  air,  because  the  persons 
who  were  most  in  the  house  did  not  get  it.  It  affected 
solely  the  gentlemen  visitors  and  male  servants,  and  not 
the  ladies  or  maid-servants  of  the  household.  I  infer, 
therefore,  that  it  was  caused  by  some  food-poisoning, 
possibly  taken  out  of  doors. 

We  have  been  told  lately  that  the  enteric  fever 
organism  has  not  been  found  in  sewer  air.  If  that 
organism  is  not  in  sewer  air,  I  should  beg  leave  to  doubt 
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whetlier  it  is  the  cause  of  enteric  fever.  I  am  satisfied 
that  the  chief  cause  of  enteric  fever  in  London  up  to  a 
recent  date  was  the  communication  of  the  waste-pipes  of 
cisterns  with  the  drains  and  sewers,  thus  allowing  sewer 
air  to  get  access  to  the  water.  The  number  of  instances 
of  this  kind  which  have  come  to  my  notice  have  tho- 
roughly convinced  me  that  such  is  the  case.  It  has  been 
hinted  that  we  might  do  without  cisterns,  but  I  may 
point  out  that  the  water-supply  has  to  be  cut  off  from  the 
mains  from  time  to  time,  and  it  is  indispensable  that 
there  should  be  some  means  of  storing  water.  The 
removal  of  the  cisterns  from  houses  in  East  London  was 
one  of  the  causes  of  the  water  famine  last  year,  and  they 
are  now  being  replaced. 

Lastly,  I  wish  to  point  out  that  there  is  a  remarkable 
and  hitherto  little  noticed  difference  between  the  spread 
of  typhoid  fever  and  cholera.  I  may  illustrate  my  point 
by  the  city  of  Lyons,  where  cholera  has  never  spread  ; 
indeed,  it  is  the  only  large  city  where  cholera  has  been 
introduced  without  showing  a  tendency  to  spread.  When 
it  has  appeared  in  Paris  or  Marseilles,  people  have  flocked 
to  Lyons,  taking  cholera  with  them,  and  yet  there  has 
been  no  outbreak  of  the  disease  there  on  that  account. 
Prof.  Pettenkofer  has  written  a  treatise  on  the  subject 
with  the  view  of  explaining  how  it  is  that  cholera  has 
never  spread  in  the  city  of  Lyons.  On  the  other  hand, 
enteric  fever  is  endemic  there.  In  fact,  Lyons  is  a  city 
remarkably  prone  to  this  disease.  I  have  seen  practically 
all  the  medical  wards  and  half  the  surgical  wards  in  the 
hospitals  there  full  of  cases  of  enteric  fever.  Therefore 
there  must  be  circumstances  in  the  city  which  favour  the 
spread  of  enteric  fever,  and  not  that  of  cholera,  though 
both  are  water-borne  diseases.  I  believe  this  circum- 
stance to  be  due  to  the  fact  that  it  is  a  city  of  cesspools, 
and  that  the  soil,  ground-air,  and  air  in  the  houses  are 
very  largely  contaminated  by  fsecal  emanations,  and  that 
enteric  fever  in  Lyons  is  more  spread  by  foul  air  from 
this  cause  than  by  food  or  water.      If  it  were  spread  by 
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water,  then  cholera  would  be  spread  in  the  same  way.  I 
thinkj  therefore_,  that  Lyons  affords  an  example  on  a  large 
scale  of  enteric  fever  being  comtnunicated  by  means  of 
contaminated  air. 


Dr.  EDWARD  SQUIRE. 

Some  twelve  years  ago,  in  bringing  before  this  Society 
some  points  bearing  on  an  outbreak  of  enteric  fever 
amongst  the  troops  in  the  Soudan,  I  gave  reasons  for 
supposing  that  the  outbreak  there  was  spread  and  the 
infection  carried  through  the  air  by  means  of  dust 
containing  fine  particles  of  the  dried  excreta  of  typhoid 
patients.  The  circumstances  were  peculiar  in  that  the 
water-supply  consisted  exclusively  of  condensed  water. 
I  may  mention  that  typhoid  patients  from  the  circum- 
stances of  the  case  were  often  compelled,  either  from 
necessity  or  from  sheer  pluck,  to  go  on  fulfilling  their 
duties  for  the  first  one  or  two  weeks.  Their  excreta 
had  to  be  deposited  in  trenches  or  latrines,  where  under 
the  influence  o£  a  very  hot  sun  they  were  very  soon 
dried  and  converted  into  powder.  The  observations  of 
Martin  and  others,  alluded  to  by  Sir  Richard  Thorne, 
and  especially  those  ot  Uffelmann  and  Germano  with 
reference  to  the  virulence  of  the  typhoid  bacillus  remain- 
ing after  desiccation,  give  some  point  and  offer  some 
support  to  my  suggestion  made  twelve  years  ago.  In 
this  country  that  mode  of  spread  will  have  very  little 
influence,  but  in  hot  and  dusty  climates  it  is  a  point 
requiring  more  consideration  than  it  has  yet  received. 
Seeing  how  many  officers  and  young  soldiers  are  annu- 
ally lost  in  India  and  Egypt  from  this  disease,  I  think 
this  possible  source  of  infection  is  well  worthy  of  further 
consideration  and  more  extended  investigation. 
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Dr.  FLETCHER  LITTLE. 

The  first  thing  is  universal  notification,  so  ably  dwelt 
upon  by  Dr.  Seaton.  It  is  necessary  for  us  to  ascertain 
the  whereabouts  of  every  case  of  infectious  disease  in  the 
country,  in  order  that  they  may  be  dealt  with.  When  we 
notice  that  the  mortality  in  the  districts  where  notifica- 
tion exists  is  about  one  half  that  which  obtains  where  the 
Notification  Act  does  not  apply,  we  are  driven  to  the  view 
that  all  cases  should  be  notified.  It  will  be  necessary  for 
the  community  to  make  up  its  mind  to  compensate  the 
bread-winners  of  families  who  are  in  many  instances  pre- 
vented from  attending  to  their  work  when  there  is  typhoid 
fever  in  the  house.  We  have  had  instances  of  this  in  my 
district  at  Harrow.  WidaFs  or  some  like  test  should  be 
placed  by  local  authorities  at  the  disposal  of  medical 
practitioners.  The  importance  of  this  I  need  not  dwell 
upon_,  because  typhoid  fever  is  often  mistaken  for  influenza, 
and  it  is  often  diflBcult  to  distinguish  it  from  phthisis. 
We  have  lately  had  a  very  sad  instance  of  this  difficulty 
of  diagnosis  in  the  case  of  a  member  of  our  own  pro- 
fession, who  went  about  for  some  days  with  a  temperature 
of  over  100°  because  he  was  not  recognised  to  be  suffer- 
ing from  typhoid  fever,  which  terminated  fatally.  Then, 
again,  all  public  buildings,  hospitals,  parks,  palaces, 
docks,  railways,  colleges,  schools,  churches,  &c.,  should 
be  directly  under  the  care  of  the  Medical  Officer  of 
Health  for  the  district.  At  present  we  have  large 
numbers  of  public  buildings  which  are  outside  his  control. 
At  Dublin,  for  example,  there  were  barracks  where, 
whenever  a  fresh  regiment  arrived,  a  certain  proportion 
of  ofiicers  and  men  almost  invariably  contracted  the 
disease  and  some  died.  My  own  feeling  is  that  every 
hospital  throughout  the  country  should  be  examined 
and  reported  upon  by  the  Medical  Officers  of  Health. 
I  may  remind  you  of  the  fact  that  one  of  the  largest 
hospitals  in  London  was  shown  to  have  old-fashioned 
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drains  containiag  sewer  gas,  yet  until  the  Medical 
Officer  of  Health  for  the  City  was  called  in  nothing*' 
was  done  to  remedy  an  admittedly  defective  system. 
I  would  insist  on  the  water  test  for  all  drains.  When 
I  was  appointed  to  Harrow  there  was  not  a  single 
drain  plug  in  the  place.  It  has  been  argued  by  some 
that  it  was  for  the  best  that  drains  should  have  joints 
made  with  puddled  clay^  but  after  a  time  I  was  able  to 
show  them  that  the  ground  all  around  them  was  saturated 
with  sewage,  and  that  the  saturation  of  the  soil  with 
sewage,  especially  if  it  contained  typhoid  bacilli,  was  one 
of  the  great  causes  of  the  spread  of  the  disease.  There- 
fore I  would  insist  upon  the  general  application  of  the 
water  test,  the  smoke  test  being  altogether  inadequate. 
As  regards  water-supplies,  Dr.  Poore  suggested  that  the 
public  authority  should  not  have  charge  thereof,  because, 
forsooth,  the  body  that  at  present  rules  over  London  was 
too  political  in  its  aims.  In  order  to  have  water 
abundant  jnu  must  have  it  cheap.  The  West  Middlesex 
Water  Company  pays  10  per  cent.,  and  the  Chelsea  i 
Water  Company  12  per  cent,  to  the  shareholders.  The 
London  County  Council  can  borrow  money  at  less  than 
3  per  cent.,  and  at  the  end  of  a  generation  or  so,  by 
means  of  a  1  per  cent,  sinking  fund,  the  water  supply 
would  belong  to  the  people  of  London.  I  think  I 
ought  to  mention  that  at  present  it  is  almost  impos- 
sible for  a  public  authority  to  go  in  and  examine  the 
condition  of  a  Water  Company^s  property  except  as  a 
trespasser.  The  municipality  of  Stockport  has  lately 
been  endeavouring  to  get  admission  to  its  Company^s 
grounds,  but  I  am  not  sure  whether  they  have  yet  been 
successful.  The  next  point  is  that  all  sources  of  milk 
supply  should  be  looked  after,  not  that  of  some  districts  but 
all  over  the  country.  Much  of  the  milk  drunk  in  London 
comes  from  enormous  distances, — from  Derbyshire,  for 
example,  and  from  abroad  ;  it  follows  that  the  sanitary  con- 
dition of  the  dairy  farm  in  Derbyshire  has  a  direct  bearing 
on  the  sanitary  condition  of  Marylebone.    Now  the  railway 
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companies  have  a  silly_,  almost  wicked  rule_,  that  milk 
cans  are  not  to  be  sealed  up.  Some  time  ago  at  Baker 
Street  and  Victoria  stations  I  saw  printed  notices  that 
Spiers  and  Pond  were  not  responsible  for  the  purity  of 
the  milk  sold  there, — that  is  to  say,  they  were  offering  for 
sale  milk  of  which  they  could  not  guarantee  the  purity. 
From  much  experience  I  believe  that  all  raw  shell-fish 
should  be  regarded  as  suspect/^  Eaw  oysters  are  one 
of  the  media  through  which  typhoid  is  produced.  We 
recently  had  a  very  good  example  of  this  at  Harrow. 
Mussels  have  been  found  similarly  to  convey  the  disease, 
and  this  probably  applies  to  all  other  kinds  of  raw  shell- 
fish. Then,  too,  I  think  that  all  cases  of  typhoid  should 
be  treated  in  hospital, — with  this  reservation,  that  they 
should  be  attended  by  their  own  medical  advisers.  We 
are  carrying  out  an  experiment  of  this  kind  at  Harrow, 
and  I  hope  later  on  to  be  able  to  report  to  the  Society 
thereon.  Next  I  would  suggest  that  Dr.  Poore's  proposal 
that  typhoid  stools  should  be  applied  to  the  surface  of 
flower-beds  in  public  gardens— in  Cavendish  Square,  for 
example — should  not  be  carried  out.  If  it  were  done,  say 
in  the  neighbourhood  of  a  dairy  farm,  pigeons  and  birds, 
&c.,  would  soil  themselves  with  this  excreta,  would  deposit 
it  on  the  roofs,  and  thus  foul  the  rain  water,  which  is  often 
used  to  wash  the  vessels  in  which  milk  is  sent  to  town. 


Dr.  C.  THEODORE  WILLIAMS. 

While  the  discussion  has  gone  on  about  the  question  of 
bacteriology  of  typhoid  fever  and  water-borne  poisoning, 
we  have  heard  nothing  about  the  vulnerability  of  indi- 
viduals. It  is  a  curious  fact  that  some  families  are  dis- 
tinctly vulnerable  to  typhoid  fever,  while  others  are  not. 
What  I  want  to  know  is  how  it  is  that  some  individuals  are 
so  distinctly  liable  to  the  disease,  while  others  are  less  so. 
My  impression  is  that  certain  races,  too,  are  more  prone 
to  the  disease  than  others, — -the  Anglo-Saxon  race,  for 
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example^  being  more  prone  to  it  than  the  Latin  and 
Soutliern  races.  I  remember  on  one  occasion  having 
taken  the  only  room  I  could  find  vacant  in  Naples  at  the 
time  of  the  carnival,  and  I  had  not  been  there  long 
before  a  medical  friend  called  upon  me,  who  had  made  a 
special  study  of  typhoid  fever  in  that  city.  He  insisted 
on  my  leaving  the  room,  and  afterwards  told  me  that  he 
had  known  seven  cases  of  typhoid  to  occur  in  that  very 
room,  all  Englishmen,  five  having  died.  We  know, 
moreover,  that  there  are  certain  hotels  in  Italy  where 
you  may  generally  predict  that  English  people  will  get 
typhoid  fever;  and  in  spite  of  warnings  they  go  to  them 
nevertheless,  and  they,  as  a  rule,  contract  the  fever, 
while  visitors  of  other  nations  do  not  become  affected. 
A  delegation  of  the  foreign  doctors  at  Naples  at  one 
time  interviewed  the  authorities,  to  call  attention  to  the 
fact  that  typhoid  fever  was  very  prevalent  in  a  certain 
district  of  the  city.  The  official  who  received  them 
admitted  the  allegation,  but  pointed  out  that  it  was  the 
strangers^  quarter,  and  that  was  his  ground  for  not 
interfering,  as  he  had  only  to  look  after  the  health  of  the 
natives.  At  that  time  there  were  some  1200  wells,  all 
more  or  less  infected  with  sewage.  There  was  no  proper 
water-supply,  and  the  drainage  from  the  upper  town 
gravitated  into  the  lower  part  where  the  strangers  lived, 
infecting  the  wells,  and  so  typhoid  fever  prevailed.  The 
entire  neglect  of  sanitation  by  the  Naples  authorities 
brought  about  a  terrible  punishment  when  the  cholera 
broke  out  in  1884,  for  the  disease  spread  like  wildfire, 
and  no  less  than  8000  individuals,  for  the  most  part  in 
the  prime  of  life,  fell  victims.  I  know  a  town  in  Sicily, 
after  Dr.  Poore^s  own  heart,  situated  on  the  side  of  a  hill 
where  a  pure  water-supply  is  obtained  from  an  old 
Eoman  aqueduct  which  enters  at  the  top  of  the  town. 
In  the  course  of  conversation  with  the  only  medical  man 
of  the  place  I  ascertained  that  there  was  no  typhoid 
fever,  and  never  had  been  any.  I  asked  what  about  the 
sanitary  arrangements,  and   he   told   me  they  had  no 
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drains  or  closets  of  any  kind.  I  asked  him  how  they 
managed,  and  he  told  me  to  get  up  between  six  and 
seven  one  morning  and  see  for  myself.  I  did  so,  and  I 
found,  to  my  surprise^  that  this  being  a  walled  cit}^,  the 
women  and  children  went  out  by  one  gate,  and  the  men 
went  out  the  other  gate  to  relieve  themselves  ;  and  they 
left  it  to  the  winds  of  heaven,  the  birds  of  the  air,  and 
other  natural  influences  to  do  the  rest. 


Dr.  HORTON-SMITH. 

How  long  after  an  attack  of  typhoid  fever  does  a 
patient  continue  to  be  a  source  of  infection  ?  We  have  to 
ask  ourselves  the  question  whether  in  some  cases  typhoid 
bacilli  may  continue  to  be  excreted  in  the  urine  or  faeces 
for  some  considerable  time  after  defervescence.  This  is 
a  very  important  point,  because  if  care  is  no  longer  being 
given  to  the  urine  and  faeces,  the  disease  may  continue  to 
be  spread.  Yery  few  observations  seem  to  have  been 
made  on  this  point  so  far.  Probably  in  most  cases  the 
typhoid  bacilli  disappear  from  the  excreta  soon  after,  or 
even  before  the  temperature  has  become  normal.  But  in 
two  cases  the  bacillus  has  been  found  in  the  faeces,  in  one 
12  days  and  in  the  other  41  days  after  defervescence.  In 
two  other  cases  typhoid  bacilli  were  found  in  the  urine, 
in  one  22  days  and  in  the  other  21  days  after  deferves- 
cence. Pending  further  observations  I  would  suggest  the 
precaution  of  taking  the  same  extreme  care  of  the  fseces 
and  urine  during  convalescence,  until  the  patient  actually 
leaves  hospital,  as  during  the  fever  itself. 

Even  after  the  bacilli  disappear  from  the  excreta  they 
may  still  remain  in  bone  marrow,  setting  up  chronic 
osteomyelitis.  In  two  cases  they  have  been  found,  on 
operating,  in  the  pus  of  sequestrum-containing  cavities, 
six  years  after  the  typhoid  fever,  and  in  one  of  these 
cases  there  had  been  a  sinus  discharging  this  infected 
pus  during  the  whole  of  this  period.     It  is  true  that  no 
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epidemic  has  ever  been  traced  to  such  a  case_,  but  unless 
recognised  it  is  without  doubt  possible  that  it  might 
start  one. 

With  reference  to  the  advisability  of  placing  the 
typhoid  excreta  on  the  soil^  it  should  be  remembered  that 
it  has  been  shown  by  Drs.  Sidney  Martin  and  Robertson 
that  the  typhoid  bacillus  can  live  and  spread  in  some  soils, 
whether  previously  sterilised  or  not.  Losener  also  has 
actually  found  the  typhoid  bacillus  in  the  soil  of  a  ploughed 
field. 

It  would  seem,  therefore,  that  under  certain  circum- 
stances the  typhoid  bacillus  can  undoubtedly  live  as  a 
saprophyte  in  the  soil.  Hence  it  would  seem  better 
to  treat  the  excreta  efficiently  with  antiseptics  before 
placing  them  on  the  soil,  or  where  feasible  to  destroy 
them  by  the  petroleum-sawdust  method  as  recommended 
by  Sir  Richard  Thorne  Thorne. 

Me.  H.  E.  DURHAM. 

I  take  it  that  the  prevention  of  enteric  fever  will 
probably  always  depend  upon  its  identification,  and  the 
recognition  of  enteric  fever  will  always  go  hand  in  hand 
with  the  recognition  of  the  enteric  or  typhoid  bacillus 
(or  its  doings).  The  evidence  given,  even  by  recent  ob- 
servers, of  the  discovery  of  the  typhoid^'  bacillus  is 
often  so  inadequate,  that  I  may  perhaps  be  permitted  to 
say  a  few  words  concerning  its  recognition.  The  most 
important  point  wherein  the  true  typhoid  bacillus  differs 
from  other  bacilli  which  resemble  it  is  its  want  of  power 
to  produce  gas-bubbles  in  media  containing  grape-sugar. 
Now  in  the  literature  of  this  country  the  only  test  to 
which  a  given  culture  is  subjected  in  order  to  exclude  gas 
formation  is  by  means  of  "  shake  cultures  in  glucose- 
gelatine.  This  is  not  a  sufficient  test,  for  I  could  show  a 
number  of  cultures  (e.  g.  Gartner's  Bacillus  enteritidis) 
which  may  not  produce  gas  under  these  conditions,  and 
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whicli  are  nevertheless  no  true  typhoid  bacilli.  In  order 
to  exclude  such  bacilli  it  is  necessary  to  test  the  cultures 
in  glucose  media^  and  expose  them  to  the  body  tempera- 
ture (liquid  media  in  some  form  of  fermentation  tube,  or 
shake  cultures  in  media  stiffened  with  agar)  ;  under  these 
circumstances  bacilli  such  as  Gartner^s  are  definitely  ex- 
cluded, for  they  are  able  to  form  gas  at  37°  C,  although 
they  are  unable  to  do  so  at  20"^  0.  Of  other  media  which 
are  of  importance  in  discriminating  the  typhoid  bacillus  I 
will  mention  the  neutral  litmus  whey  of  Petruschky,  and 
the  litmus  media  of  Capaldi  and  Proskauer.  The  former 
serves  a  double  purpose  :  on  the  one  hand  it  shows  the 
amount  of  acid  which  the  bacillus  is  able  to  produce  in 
the  presence  of  lactose ;  and  on  the  other,  since  it  is 
practically  almost  free  from  proteids,  it  demonstrates  the 
scanty  growth  of  the  typhoid  bacillus  in  such  media. 

In  reference  to  the  question  of  sero-diagnosis,  I  think 
we  may  lay  it  down  absolutely  that  what  is  known  as 
^'  Widal's  test  "  is  absolutely  worthless.  By  this  I  mean 
the  technique  which  was  published  by  Widal  some 
months  after  Gruber  had  brought  the  question  forward 
at  Wiesbaden.  Widal's  test,  then,  consists  in  investi- 
gating the  action  of  the  serum  of  typhoid  fever  patients 
when  diluted  only  to  the  extent  of  1  in  10  upon  a 
typhoid  culture  ;  I  think  that  it  is  quite  proved  that  such 
low  dilutions  give  no  satisfactory  evidence,  unless  nega- 
tive. If,  however,  proper  dilutions  are  made  (Gruber^s 
test) — the  necessity  for  which  was  emphasised  by  Gruber 
himself  in  April,  1896  Yerhandlungen  des  Congresses 
fiir  innere  Mediciu,^  1896) — more  satisfactory  evidence  of 
reaction  is  obtainable  (the  following  dilutions  form  a  useful 
series  for  practical  clinical  purposes,  viz.  1  :  20,  1  :  50, 
1  :  100,  ]  :  200,  1  :  500,  and  1  :  1000).  In  any  case,  un- 
less a  given  serum  reacts  strongly  in  high  dilution,  the 
evidence  given  only  amounts  to  a  probability.  It  would 
appear  that  some  observers  have  endeavoured  to  differen- 
tiate bacilli  by  means  of  their  reaction  towards  sera  ob- 
tained from  typhoid  fever  patients.     This  is  an  extremely 
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lamentable  departure  from  all  that  we  know  yet  about 
the  so-called  "specific^'  actions  of  the  sera  of  immunised 
animals,  whether  the  trial  is  made  in  the  test-tube  or  in 
the  living  animal.  Now,  if  you  wish  to  recognise  a  race 
of  bacteria  by  means  of  its  serum  reaction,  you  must  use 
a  very  potent  sample  of  serum  and  very  little  of  it  in  the 
animal  test,  and  you  must  use  Jdgh  dilutions  in  the 
clumping  and  sedimenting  test ;  so  far  as  my  experience 
goes,  serum  of  sufficient  potency  is  very  rarely  obtained 
from  man.  As  an  example  of  the  degree  of  potency 
which  it  is  possible  to  obtain  from  immunised  animals,  I 
may  mention  that  I  have  a  sample  of  serum  which  gives 
quite  a  good  reaction  when  diluted  2,000,000-fold  ;  such 
a  serum  will  give  a  reaction  visible  to  the  naked  eye  in  a 
few  minutes  when  diluted  50,000-fold.  For  present 
purposes  sera  may  be  divided  into  three  classes  :  (a)  weak, 
which  react  up  to  1  :  500  ;  [h)  medium ,  which  react  up  to 
1  :  50,000;  and  (c)  strong,  wh.\ch  react  at  1  :  100,000  and 
upwards.  For  purposes  of  recognition,  the  first  are 
almost  if  not  quite  useless ;  the  second  may  be  used,  but 
it  is  only  the  third  class  which  are  of  real  service  in 
giving  as  absolute  evidence  as  is  possible  from  the 
method.  If  observers  would  be  a  little  more  careful  in 
making  a  series  of  dilutions  (say  up  to  1  :  1000)  when 
attempting  to  diagnose  typhoid  fever  in  man,  and  in 
using  only  highly  potent  sera  highly  diluted  for  the 
recognition  of  bacilli_,  there  would  be  less  valuable  time 
wasted. 

Dr.  CHILDS. 

The  progress  of  this  discussion  has  served  to  illus- 
trate the  many  points  of  attack  and  defence  available  to 
us  against  typhoid  fever.  My  chief  reason  for  speaking 
is  that  we  have  not  given  sufficient  consideration  to  the 
protection  of  our  water-supplies  and  the  prevention  of 
their  pollution,  although  both  Dr.  Poore  and  Sir  Richard 
Thorne  have  pointed  to  our  public  water-supplies  as  the 
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chief  causes  of  our  frequent  typhoid  epidemics  ;  whilst 
the  latter  has  emphasised  the  fact  that  our  high  sick- 
rate  and  death-rate  from  typhoid  fever  are  especially 
maintained  by  these  epidemic  outbursts.  There  are  pro- 
bably some  present  to-night  who  are  sceptical  about  the 
convection  of  typhoid  fever  through  water  in  certain  cases 
in  which  it  has  been  taken  as  proven  :  I  admit  I  am 
sceptical  myself ;  yet  I  doubt  whether  there  is  anyone 
present  who  is  not  assured  that  at  any  rate  some  of  these 
outbreaks  are  due  to  pollution  of  the  water-supplies. 

Now  what  are  the  means  generally  in  vogue  for  the 
detection  of  this  pollution  ?  I  may  divide  them  into  two 
classes  : — 1st,  the  "  experimentum  in  vitro/^  i.  e.  by 
chemical  and  bacteriological  analysis  ;  2nd,  the  "  experi- 
mentum in  vivo,"  i.  e.  by  experiment  on  human  beings. 
Both  of  these  methods  have  the  great  disadvantage  of 
coming  too  late  ;  that  is  to  say,  by  the  time  the  pollution 
has  been  detected  most  of  the  mischief  has  been  done. 

The  "  experimentum  in  vitro  "  has  also  the  grave  defect 
that  it  gives,  in  a  large  number  of  cases,  a  false  sense  of 
security. 

The  experimentum  in  vivo,"  by  which  we  await  the 
outbreak  of  the  typhoid  epidemic  to  prove  the  pollution 
of  the  water,  is  very  general.  This  method  is  the  more 
popular  one,  creates  no  friction,  and,  until  the  epidemic 
occurs,  causes  no  expense  to  the  ratepayers.  Is  it  not 
certain  that  in  this  country  at  the  present  time  there 
are  numbers  of  w^ater-supplies  which  are  extremely  liable 
to  pollution,  and  that  some  of  them  sooner  or  later  will 
give  proof  thereof  by  epidemics  of  fever  ?  The  epidemic 
occurs,  and  then  it  is  found  out  too  late,  after  a  great  loss 
of  life,  labour-value,  and  trade,  that  the  water  is  polluted. 
Too  late  also  it  is  realised  that  the  expenditure,  which 
would  have  been  necessary  for  the  supervision  of  these^ 
water-supplies,  would  have  been  a  very  safe  and  wise 
investment.  Next  let  us  consider  what  legal  powers 
there  are  for  the  prevention  of  this  pollution.  What 
legal  obligation  is  there  on  the  sanitary  authorities  to  see 
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that  their  water-supply  has  no  chance  of  pollution  ? 
What  legal  obligation  on  the  water  companies  ?  The 
sanitary  authorities  themselves  we  find  are  curtailed  and 
hindered  in  various  ways, — as  at  Maidstone,  for  example. 
If  the  source  of  the  water-supply  happens  not  to  be  in 
that  particular  sanitary  area,  but  in  a  neighbouring  dis- 
trict, that  sanitary  authority  has  no  power  of  access  to 
the  sources  of  its  own  water-supply,  and  if  it  visits  them 
it  visits  them  as  a  trespasser.  Surely  this  is  one  of  the 
most  important  and  urgent  points  which  require  attention 
if  we  are  to  obtain  effective  legislation  on  this  subject. 
Eeferring  once  more  to  Maidstone  and  Clifton,  let  me 
point  out  how,  with  the  means  at  present  available  in  this 
country,  the  sources  of  these  epidemics  were  detected 
and  cut  off  with  the  greatest  possible  alacrity  and  with 
the  minimum  amount  of  delay.  Yet  what  was  the  result  ? 
Nearly  all  the  mischief  had  been  done  before  the  source 
of  the  poison  could  be  cut  off. 

I  trust  I  shall  have  the  assent  of  this  Society  when  I 
suggest  that  one  of  the  most  urgent  demands  that  we 
have  for  the  prevention  of  enteric  fever  in  this  country 
is  more  effective  legislation  ; — legislation  by  which  it  shall 
be  enacted  that  the  water  companies  shall  be  held  re- 
sponsible for  the  pollution  of  the  water  which  they  supply 
to  their  customers ;  that  the  local  sanitary  authorities 
shall  have  free  access  to  the  water-supplies  from  source 
to  distribution  ;  that  there  shall  be  an  inspection  by  or 
under  the  Local  Government  Board,  or  by  the  County 
Council,  to  see  that  local  jealousies  or  local  interests  are 
not  interfering  with  proper  inspection  ;  that  the  arrange- 
ment and  distribution  of  all  water-supplies  in  the  country 
shall  be  registered ;  that  full  plans,  sections,  and  reports 
shall  be  made  accessible  to  every  water-rate  payer  and 
sanitary  officer  who  is  disposed  to  ascertain  the  chances 
of  contamination. 

Sir  Eichard  Thorne  pointed  out  that  in  the  eighth 
decade  the  mortality  from  typhoid  fever  in  England  and 
Wales  had  considerably  diminished,  but  that  since  that 
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time  we  had  made  but  little  progress.  In  other  words^ 
v^e  have  brought  it  down  from  32  per  100,000  to  17,  and 
there  we  have  stuck.  I  have  had  an  opportunity  of 
watching  the  reduction  of  typhoid  mortality  in  Munich 
for  the  last  twenty  years  ;  iu  the  eighth  decade  it  was 
more  than  three  times  as  great  as  our  own  ;  but  at  the 
present  moment  it  is  three  times  as  little.  We  have  re- 
duced it  rather  less  than  one  half;  they  in  Munich  have 
reduced  it  more  than  twentyfold. 

If  such  happy  results  have  been  produced  in  a  large 
German  city,  may  we  not  hope  for  at  least  equal  success 
in  England  and  Wales  ? 

Dr.  SEYMOUR  TAYLOR. 

I  feel  some  diffidence  in  addressing  such  a  meeting  as 
is  assembled  here  to  discuss  so  important  a  question  as 
is  before  us ;  but  I  would  desire  to  draw  attention,  as  a 
field  of  inquiry,  to  what  I  may  term  the  clinical  or 
practical  physician's  side  of  the  question.  We  have 
heard  much  as  to  the  bacillary  invasion,  or,  as  it  has 
been  aptly  termed,  the  flora of  typhoid  fever;  but  as 
yet  we  have  had  little  or  no  attention  drawn  to  what  I 
may  call  the  physicoJ  geography  and  geology  of  the  disease. 
And  I  apprehend  that,  as  in  agricultural  discussions,  the 
soil  or  ground  on  which  a  seed  falls  is  almost  if  not  quite 
as  important  a  factor  in  the  production  of  crops  as  is  the 
seed  itself.  And  it  is  to  this  aspect  of  the  debate  to 
which  I  would  desire  to  confine  my  remarks. 

It  has  been  truly  said  that  typhoid  is  endemic  in  this 
country,  but  it  is  also  true  that  epidemics  of  more  or  less 
severity  occur  from  time  to  time,  and  when  the  disease  is 
epidemic  the  outbreak  is  as  a  rule  local  in  character,  and 
not  at  all  widely  spread.  Why  should  this  be  ?  Un- 
questionably the  specific  poison  of  this  disease  is  abroad 
in  its  due  season,  viz.  autumn  and  early  winter ;  and  pro- 
bably most  of  us  receive  into  our  systems,  whether  by 
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alimentary  canal  or  by  respiratory  tract,  a  dose  or  doses 
of  such  poison.  This  must  of  necessity  be  so  if  it  be 
accepted  that  typhoid  bacilli  may  be  given  off  to  the 
atmosphere  from  the  evacuations  of  a  typhoid  patient,  or 
from  the  effluvia  of  a  sewer.  So  that  the  specific  bacilb', 
like  the  poor,  are  always  with  us.  The  same  proposition 
obtains  in  regard  to  the  bacillus  of  tubercle  and  of  other 
specific  diseases.     Then  naturally  follows  the  inquiry, 

Why  do  we  not  all  suffer  ?  or  at  least,  "  Why  is  not 
the  disease  more  widely  spread  ?  My  reply  is,  Because 
we  are  not  all  of  us  good  cultivation  tubes ; the  soil  on 
which  the  parasitic  sowing  falls  is  not  suitable  for  a  good 
crop.  In  other  words,  the  most  of  us  are  in  good  health, 
and  we  therefore  fail  to  cultivate  the  plant. 

I  would  therefore,  with  your  permission,  point  to  one 
or  two  factors  which  apparently  determine  the  outbreak 
of  typhoid  in  its  epidemic  form. 

(1)  Its  relation  to  the  existence  of  diarrhoea  in  a  com- 
munity, and  its  prevalence  during  hot  weather. 

(2)  Its  prevalence  amongst  the  recent  comers  to  an 
infected  district,  suggesting  that  the  systems  of  old 
dwellers  therein  may  become  immune  to  the  fever  by 
constant  exposure  to  mild  doses  of  the  poison. 

(3)  Its  well-known  antagonism  to  remittent  and  inter- 
mittent fevers,  or  at  least  its  lesser  prevalence  where 
these  fevers  are  rife. 

As  regards  the  first  of  these  headings  I  would  draw 
attention  to  the  fact  that  people  may  drink  polluted 
water  for  months,  nay,  perhaps  years  before  a  sudden 
epidemic  of  typhoid  appears  amongst  them ;  and  then  it 
would  appear  that  diarrhoea  or  some  disturbance  of  the 
gastrorintestinal  canal  was  the  determining  factor.  I 
myself  have  drunk  water  from  an  infected  spring  with 
immunity,  whilst  my  two  companions,  equally  exposed  to 
the  danger,  sickened  of  the  fever. 

In  support  of  the  second  proposition  I  would  instance 
the  outbreak  of  an  epidemic  which  I  studied  in  the 
country,  in  newly  erected  and     jerry-built     houses  in 

8 


114 


THE  PREVENTION  OP  ENTERIC  FEVER 


which  the  soil-pipes  were  defective.  The  inmates  of  these 
houses  had  migrated  from  a  different  part  of  the  country, 
and  the  fever  was  almost  entirely  confined  to  these 
people,  notwithstanding  that  almost  similar  sanitary  de- 
fects were  discovered  in  the  older  residences,  and  the 
same  sewer  ventilated  itself  into  the  rooms  of  these 
houses. 

In  respect  to  the  third  proposition  I  would  ask,  Why 
is  it  that  enteric  fever  is  comparatively  rare  amongst 
Oriental  races,  notwithstanding  that  the  typhoid  poison 
exists  there  ?  I  do  not  say  that  Orientals  are  not  subject 
to  the  disease,  but  I  do  say,  from  study  of  the  literature 
of  the  subject,  that  typhoid  is  not  so  prevalent  amongst 
Eastern  peoples  as  it  is  amongst  the  Westerns  who  reside 
in  their  midst.  Nor  is  this  partiality  of  a  disease  for 
certain  races  restricted  to  typhoid.  We  observe  the 
plague  decimating  the  natives  of  India,  whilst  Europeans 
apparently  run  only  a  slight  danger. 

Therefore  we  are  forced  to  the  conclusion  that  excre- 
mental  poisoning  is  only  one  factor  in  the  production  of 
typhoid  fever ;  indeed,  pent-up  sewage  appears  to  be  a 
more  potent  factor  than  contaminated  water,  else  the 
Thames  should  be  a  fertile  source  of  the  disease. 

In  conclusion,  therefore,  I  would  ask  those  who  are 
engaged  in  research  to  devote  some  of  their  energy  to  a 
study  of  the  personal  characteristics  of  communities,  and 
to  endeavour  to  ascertain  if  there  be  not  some  determining 
influence  in  the  people  which  tends  to  originate  an  epi- 
demic. 

In  the  aetiology  of  any  disease  the  predisposing  causes 
are  to  my  mind  every  bit  as  important  as  the  exciting 
cause  ;  and  the  soil  is  worthy  of  our  attention  every  bit 
as  much  as  the  seed. 
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Dr.  GEORGE  VIVIAN  POORE  {in  reply). 

In  my  reply  I  shall  devote  myself  more  particularly  to 
one  point  wliicli  I  brought  forward,  and  which  has  been 
a  good  deal  controverted,  viz.  the  advisability  or  other- 
wise of  putting  excreta,  including  typhoid  excreta,  upon 
the  soil.  Now  Sir  Richard  Thorne  and  Dr.  Fletcher  Little 
rather  exaggerated  anything  I  had  to  say  on  this.  The 
former  tried  to  put  into  my  mouth  words  that  I  never 
uttered,  words  that  I  distinctly  excluded.  He  said  that  I 
advocated  that  we  should  give  up  our  water-closets  in 
London  and  have  recourse  to  surface  wells.  What  I  did 
say  was  that  the  best  thing  would  be  to  burn  typhoid 
excreta,  but  that  in  country  places  I  did  not  see  any 
harm  in  putting  them  upon  the  soil.  Dr.  Little  sug- 
gested that  I  advocated  putting  typhoid  excreta  upon 
the  gardens  in  Cavendish  Square  ;  but,  needless  to 
say,  I  did  nothing  of  the  kind.  I  did  say,  however, 
that  excreta  should  be  placed  near  the  top  of  a  well- 
tilled  humus,  and  that  the  people  should  have  an  oppor- 
tunity of  seeing  the  result.  There  is  great  ignorance 
throughout  the  country  as  to  how  to  treat  excreta. 
Where  the  earth  system  and  other  dry  systems  are 
in  use,  the  excreta  are  often  treated  in  a  way  in  which 
they  cannot  be  destroyed.  I  find,  in  the  army,  rules  that 
trenches  are  to  be  dug  four  feet  deep,  into  which  the 
excreta  are  to  be  cast  and  then  filled  up  with  earth  and 
rammed  down.  That  is  like  laying  down  wine  for  our 
heirs.  Excreta  cannot  be  destroyed  at  that  depth,  and 
when  at  some  later  period  the  earth  is  disturbed  there  is 
the  poison  ready  to  do  its  work.  Much  of  the  ill  success 
which  has  attended  the  earth  system  in  the  East  is  due 
to  its  not  being  carried  out  properly,  scientifically,  and 
systematically.  The  Director-General  of  the  Army 
Medical  Department  in  his  remarks  showed  that  our 
troops  suffered  from  typhoid  fever  enormously  in  the 
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tropics,  and  he  said  that  this  was  the  case  in  many  places 
where  the  dry  earth  system  was  in  vogue.  That  may  be 
true,  but  we  must  remember  that  the  European  when  he 
goes  to  the  tropics  suffers  terribly  from  thirst,  and  will 
under  stress  drink  at  any  puddle.  Moreover  it  is  a  rule 
of  religion  with  Orientals  to  carefully  cleanse  themselves 
after  evacuations,  for  which  purpose  they  do  not  hesitate  to 
avail  themselves  of  the  water-tanks,  so  we  must  not  judge 
the  success  of  the  dry  methods  by  Indian  experience.  I 
gather  from  the  army  statistics  that  the  typhoid  rate  in 
the  Bermudas  and  in  India  was  enormous  ;  but  one  region 
stands  out  as  an  exception,  viz.  China.  I  find  the  case- 
rate  is  only  1*2  per  thousand  in  China  for  the  eight  years 
1886-93,  as  against  22*2  in  Bengal.  Now  China  is  per- 
haps the  one  great  country  in  the  world  where  excreta  are 
carefully  collected  and  placed  on  the  land.  Now,  sir, 
when  Sir  Richard  Thorne  says  he  agrees  with  me  that 
typhoid  excreta  had  better  be  burned,  he  advances  a 
good  way  to  meet  me  in  my  arguments.  He  goes  so  far 
as  to  say  that  there  may  be  something  in  what  I  advance, 
but  that  the  method  being  unfitted  for  London  is  fitted 
only  for  the  days  of  Adam.  Well,  Adam  lived  for  930 
years,  but  he  lived  at  a  time  before  any  model  bye-laws 
had  been  promulgated.  But  even  though  what  I  advo- 
cate is  not  applicable  to  London,  that  does  not  settle  the 
question  which  I  am  contending  for  as  a  principle,  viz.  that 
if  you  wish  to  protect  your  water-supply  it  is  safer  to  put 
your  infective  material  on  the  top  of  the  humus  than  to  put 
it  below.  We  have  been  told  over  and  over  again  of  the 
evils  of  putting  it  below,  but  I  have  not  heard  of  a  single 
instance  of  the  spread  of  enteric  fever  from  putting  it  on 
the  top.  I  confine  my  remarks  of  course  to  this  country  ; 
but  I  take  it  nothing  better  for  tropical  climates  was  ever 
devised  than  was  devised  by  Moses,  who  said  that  every 
man  should  go  outside  the  camp,  and  having  a  paddle  on 
the  end  of  his  weapon,  should  lightly  cover  his  excreta 
with  soil.  This  is  a  protection  against  the  conveyance  of 
the  infection  by  flies.     What  I  advocate  is  this  :  the 
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daily  removal  of  excreta,  which  are  to  be  lightly  covered 
on  a  well-tilled  humus  ;  all  offensiveness  is  gone  at  once, 
and  in  a  few  weeks  they  become  unrecognisable  as  excreta. 
There  is  no  getting  away  from  dung  in  this  world  ;  if 
you  want  to  get  rid  of  it  you  must  put  it  to  its  proper 
use,  and  not  bury  it  too  deeply.  There  is,  as  I  have  said, 
a  great  deal  of  ignorance  as  to  how  excreta  should  be 
treated.  I  am  of  opinion  that  some  of  the  money  which 
county  councils  spend  in  technical  education  should  be 
devoted  to  the  education  of  the  people  in  this  matter.  I 
go  into  towns  where  I  see  middens  and  closets  which  are 
filthy  in  the  extreme,  and  inspectors  of  nuisances  have 
very  often  no  more  idea  of  what  ought  to  be  done  than 
the  man  in  the  moon.  Their  only  idea  is  to  get  the 
excreta  into  the  sewers  and  so  get  them  out  of  sight. 

Out  of  sight  and  "  trust  to  luck  are  the  principles 
of  sewer  sanitation. 

We  must  accept  the  fact  that  the  typhoid  bacillus  will 
live  in  earth.  Martinis  and  Robertson^ s  researches  seem 
to  show  that  it  lives  much  more  readily  in  a  foul,  polluted 
soil  than  in  a  clean  soil.  This  foul,  polluted  soil  in  the 
big  towns  is  provided  for  by  leakage  of  drains,  privies, 
and  middens  ;  middens  into  which  slops  are  thrown,  thus 
becoming  putrefaction  chambers  too  horrible  to  think  of, 
which  sooner  or  later  corrupt  the  soil.  Well,  how  are 
we  to  cleanse  the  soil  when  it  has  become  foul  ?  I  believe 
there  is  only  one  way,  and  that  is  tillage.  You  must 
grow  something  upon  it.  Cover  it  with  asphalte,  cement, 
or  what  not,  you  merely  bottle  up  the  filth,  and  it  will 
break  out  somewhere  and  somehow.  If  the  soil  gets 
polluted,  and  if  the  soil  which  is  drenched  with  organic 
matter  grows  the  typhoid  bacillus,  how  about  sewage 
farms  ?  In  my  paper  you  will  find  at  least  two  instances, 
Beverley,  and  High  Wycombe,  Bucks,  in  which  typhoid 
spread  from  sewage  farms.  In  Buckingliamshire  it  was 
made  pretty  clear  that  the  typhoid  bacillus  had  leaked 
through  the  sewage  farm  with  an  enormous  amount  of 
water.      Therefore    the    Local   Grovernment   Board,  in 
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demanding  that  all  sewage  schemes  shall  embrace  inter- 
mittent downward  filtration  through  land,  tries  to  enforce 
a  rather  doubtful  rule.  Dr.  Corfield  disagrees  with  me  in 
saying  tbat  the  epidemicity  of  the  disease  is  due  to  the 
water-closet.  Of  course  that  cannot  be  absolutely  proved 
either  way,  but  I  was  quoting  William  Farr.  I  have  here 
a  chart  of  the  typhoid  mortality  in  the  counties  to  which 
he  has  referred.  They  are  largely  industrial  counties, 
and  it  is  true  that  in  them  there  is  most  typhoid.  Mid- 
dlesbrough is  a  type  of  these  places.  Not  only  are  the 
middens  too  foul  to  think  of,  but  they  are  placed  quite 
close  to  the  back  doors.  The  model  bye-laws  of  the 
Local  Government  Board  allow  a  privy  door  to  be  within 
six  feet  of  the  back  door,  which  obviously  exposes  the 
kitchen  to  faecal  contamination.  Now  the  counties  which 
have  least  enteric  fever  are  almost  all  rural  counties, 
where  the  population  is  sparse,  and  where  water-closets 
are  quite  the  exception.  The  figures  are  given  in  the 
body  of  my  paper,  and  will  be  found  to  bear  out  what  I 
say.  A  description  of  Middlesbrough  is  also  quoted. 
In  the  Scandinavian  and  Dutch  cities,  where  dry  methods 
are  largely  used,  the  enteric  death-rate  for  the  six  years 
1891-6  was  only  '09. 

One  other  point  as  regards  the  earth.  If  the  earth  be 
the  dangerous  thing  which  some  people  would  have  us 
believe,  it  certainly  is  a  reniaikable  fact  that  those  who 
deal  with  and  live  upon  the  soil,  agricultural  labourers 
and  gardeners,  are  the  healthiest  people  in  the  country  ; 
they  eat  their  food  seated  on  the  soil  with  hands  not  over- 
clean,  yet  they  never  seem  to  j^-et  any  infectious  disease. 
I  know  of  no  disease  which  is  peculiar  to  them  as  a  class 
except  old  age  and  rheumatism. 

The  principle  for  which  I  have  been  contending — that 
putrescible  refuse  should  be  placed  upon  and  not  beneath 
the  great  natural  filter  and  protector  of  our  water — is 
not  without  effect  upon  the  towns,  even  though  it  may 
not  be  practicable  within  them.  Much  of  our  enteric  fever 
is  due  to  milk ;  and  what  form  of  sanitation,  I  would  ask, 
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are  we  to  recommend  for  the  lone  farmhouse  whence  our 
milk  is  derived  ? 

Is  the  farmer  to  be  encouraged  to  persevere  with  his 
cesspool,  which  is  sure  to  leak  into  his  well,  or  is  he  to 
be  taught  to  dispose  of  the  excreta  scientifically  and 
systematically  near  the  surface  of  a  well-tilled  humus  ? 
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